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I. 

QUATERNION  INVABIANTS  OP  LINEAR  VECTOR  PTJNC- 
TIONS  AND  QUATERNION  DETERMINANTS.  Bt 
CHARLES  J.  JOLY,  M.A. 

[Bead  Jmn  8,  1896.] 

1.  hdroimctory, — ^This  Paper  is,  to  a  certain  extent,  supplementary  to 
a  Paper  on  ^'  The  Scalar  Invariants  of  Two  Linear  Vector  Functions," 
which  was  published  in  toI.  xxx.  of  the  Transactions  of  the  Royal 
Irish  Academy.  The  notation  of  that  Paper  is  followed  as  closely  as 
possible,  so  as  to  facilitate  occasional  references  to  it. 

The  quaternion  invariants  being  simply  expressible  as  quotients  of 
two  determinants  with  vector  constituents,  it  seems  desirable  to  con- 
sider briefly  such  determinants,  and  to  point  out  the  geometrical 
meaning  of  their  vanishing  in  certain  simple  cases.^ 

2.  Expam^ion  of  determinants  with  quatemtoh  eonstitusnts. — Because 
quaternion  multiplication  is  not  commutative,  a  determinant  whose 
constituents  are  quaternions  is  unmeaning  until  some  convention  is 
adopted  respecting  its  expansion.  If  it  be  agreed  that  the  order  of 
the  constituents  in  the  expansion  shall  follow  the  order  of  the  rows, 
all  indefiniteness  is  removed. 

A  Detenmnanta,  whose  constitaenta  are  alternate  numben,  have  been  eonaidered 
hj  Clifford  ("Mathematical  Papers,"  p.  277).  If  ii  and  it  are  any  two  oonati- 
tnenta,  ii'  «  h^  =  0,  and  iita  +  hh  »  0,  these  being  the  defining  fotmulsB  for 
alienate  nnmbera. 
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On  this  sappodtion, 

= p^  -  qj/y     but  not    pq'  -  p'q ; 


P    9 

\P  2 
\p  9 
It  is  also  obvious  that  if  a;  is  any  scalar, 


•  pq~qP'^2V.VpVq,    and 


-w-w-o. 


P    1 
P^   i 


p  xp  +  q 
p'  xp^  +  q' 


but  not 


xp-vp'    xq-¥q' 


Thus  the  columns  may  be  treated  as  in  ordinary  determinants  with 
scalar  constituents;  but  it  is  not  lawful  to  treat  the  rows  in  this 
manner.  The  former  of  these  processes  is  consistent  with  the  con- 
yention  that  the  order  of  the  constituents  shall  follow  the  order  of  the 
rows ;  the  latter  violates  this  convention. 

8.  Midtiplication  of  a  quaternion  and  a  scalar  determinant. — Again, 


P  9 


X  y 


px-^qy    psf  'i-qy' 
p^x-^q'y    p^x'+q'y' 


px  +  qa^   py  +  ^y' 
p'x+q'x  p'y-¥q'y' 


the  p  and  q  being  here,  as  elsewhere  in  this  Paper,  quatemions,  and 
the  X  and  y  being  scalars.  Similar  processes  hold  for  determinants  of 
any  order. 

Further,  it  is  easy  to  see  that,  ii  p^^w-^-ix  -vjy  +  hn,  with  similar 
expressions  for  the  dotted  letters, 


p^^' 

1  ♦*/  * 

PJ/JJf' 

cs 

1  ij  k 

. 

PJ/  Jf' 

lijk 

to 

X 

y 

% 

u>' 

af 

V 

1l 

w" 

al' 

f 

«"l 

4.  Betermina/nts  with  identical  rows. — As  geometrical  examples, 
observe  that  if  a,  ^,  y,  S,  &c.,  are  vectors, 

«i8 


aiSy 
a  ^  y 
a/3y 


-2r<i^; 


=  2  {aVPy  +  pVya  +  y  To/S)  =  dSc^y; 


a  P  y  t 

aPyi 

apyZ 

apyh 

JqIsT — QuaUmion  Invariants  of  Linear  Vector  Functions,  8fc. 
and 


-  6  {aS/SyS  -  pSayS  +  ySafii  -  iSafiy)  -  0. 


Detenninants  of  this  type  enter  largely  into  the  treatment  of  hyper- 
space  by  means  of  a  symbolic  algebra  analogous  to  qnatemions. 

Generally,  also,  the  determinant  of  the  fourth  order  whose  rows 
are  identicali  and  whose  constituents  are  quaternions,  Tanishes  iden- 
tically. For,  if  p,  q,  r,  and  s  are  four  arbitrary  quaternions,  the 
tnnsfonnation 


aSp  -¥  hSq  +  eSr  -f  d8$ 
d 


p  qr  t 

p  qr\ 

p  qr  t 

P  q  r  1 

p  qr  t 

P  qr  1 

p  qr  t 

pqr  1 

(in  which 


aVjp  ■¥  hVq -^  eVr  •¥  dVe '^  0) 


is  the  result  of  adding  the  first,  second,  and  third  columns  multiplied 
by  0,  i,  and  e  to  the  fourth  multiplied  by  dj  and  then  dividing  by  d. 

Expanding  the  transformed  determinant  by  the  minors  formed  from 
the  first  and  second  rows,  it  is  seen  to  yanish  identically. 

Again,  if  ^,  ^,  ^,  and  ^4  are  any  linear  yector  functions, 

^itt  ^1^  ^ly  ^18 

^a  ^  4>iy  ^8 

^a  ^  4>iY  ^8 

^4a  4^iP  ^47  ^48 

5.  Geometrieal  interpretations  oonoeming  vanishing  determinants, — 


If 


a  p 


:0,     or    a^«^a', 


the  four  vectors  are  coplanar ;  the  angle  between  a  and  ^  is  equal  to 
that  between  P  and  a' ;  and,  if  the  vectors  are  coinitial,  the  triangle 
dstennined  by  a  and  j3'  is  equal  to  that  determined  by  p  and  a'. 
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If 


1 1  1 

apy 

a^y 

-0, 


the  Toctors,  if  coinitial,  terminate  on  a  line.    In  fact, 
P^a     y-a     ^  ^^ 

p-a    y-a 

or  ^  -  a  is  parallel  to  y  -  a. 
Consider  the  quaternion 

q^     a  p   y 
a  P   y 
its  conjugate  is 
a   ^   y 

JTjr-     a  iS   y 

and  its  scalar  may  also  be  expressed  as  a  determinant, 

P  y 

{ya'p  -  Pa'y)  +  (ayS'y  -  y^S'a)  +  {fi-/a  ■ 


2(a'V^  +  P'rya  +  /Fa^); 


-2{rpy.a'+rya.p'+rafi.y'); 


Sq: 


a   /S   y 


«/A 


the  terms  being  grouped  so  that  the  pairs  within  the  brackets  are 
scalars.  This  may  serve  as  a  particular  example  of  the  effect  of 
interchanging  the  rows. 

If  a\  p\  y  are  regarded  as  the  points  of  application  of  the  forces 
VPyy  Tya,  and  Vap^  respectively,  Fj'  =  0  expresses  that  the  sum  of 
the  (vector)  moments  of  these  forces  with  respect  to  the  origin  of 
vectors  is  zero,  or  that  the  resultant  of  the  forces  is  a  single  force 
through  the  origin  \  Sq^O  expresses  that  the  virial  of  the  forces 
with  respect  to  the  origin  is  zero ;  and  generally  f  =  0  expresses,  in 
Hamilton's  phraseology,  that  the  forces  are  equivalent  to  a  single 
force,  and  that  the  origin  is  the  centre  of  the  forces,  being  that  point 
for  which  their  total  moment  q  vanishes,  or,  more  generally,  is  a 
minimum.' 

1  <*£lemenU  of  QuatemionB,"  Art.  414  (16).  What  ia  now  called  the  virial^ 
waa  called  by  Hamilton  the  total  tentum.  By  Art.  7  of  the  present  Paper  the 
relation  of  these  six  vectors  may  he  illustrated  by  means  of  a  quadric. 
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6.  QuaUmian  invariant^  linear  with  respect  to  each  of  three  linear 
feetor  fimetiom,  e^^essed  as  a  quotient  of  determinants. — ^Having,  per- 
bapsy  Buffidently  dwelt  on  the  mampulatioii  of  these  determinantB  with 
non-commatatiTe  eonstituents,  I  shall  now  show  that 

^a  ^  ^ly 

'  9.  (^i>  ^>  ^) 


^  ^  ^y 
^a  ^^  <^y 


SaPy 


is  a  quaternion  invariant  of  the  three  linear  vector  functions  ^  in  the 
sense  that  it  is  independent  of  the  vectors  a,  ^,  and  y.  This  may  be 
done  by  expressing  a,  13,  and  y  in  terms  of  any  three  vectors  such  as 
ijjy  and  k,  and  using  the  methods  indicated  in  Art.  3,  or  by  direct 
expansion,  which  is  to  be  preferred,  as  exhibiting  more  clearly  the 
dependence  of  the  determinant  on  the  linear  vector  functions.    Thus, 

+  i>iaS{iHP<hy  -  4>iyi>tP)  +  ^i^^C^y^s^  -  ^a<fey) 

+  *iy5(*.a^-^i^a) 

-  ifi^S  (<fHP4hy  -  4>t7^iP)  -  <hPS{tf>syil>ia  -  <^o^iy) 
-^y«(«ia0ii9-^0ia) 

+  ^S{4>iP4Hy  -  ^y^)  +  <Mfi^(^iy<^a  -  ^ia<^y) 

in  which 

, . .     .     .  .     SiS»ia(<^ig^y  +  ^»,y) 
^(*i,  ^,  «  = -^^ 

is  a  scalar  invariant,  noticed  in  Art.  22  of  the  Paper  already 
referred  to. 

Now,  if  ^'  is  the  conjugate  of  ^, 

8{4>^PiHy  -  ^y^)=  8W<Ih  -  ^'^)i8.y  =  ^SrjnPy, 

if  i^B  is  the  spin  vector  or  non-conjugate  part  of  ^'^.*  Hence,  if  2 
denotes  summation  for  cyclical  transposition  of  a,  j3,  and  y, 

S^a/S  (^<^y  -  ^y*./8)  =  22<^ia/8fT7„/Jy  =  2^i7„ .  Safiy. 
*  The  vector  f  mictions  ^t^  and  ^'^  are  conjugate,  since 
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The  quaternion  is,  consequently,  reduced  to 

and  is  therefore,  as  has  been  announced,  independent  of  the  yectors 
a,  ^,  and  y. 

Occasionally,  the  yector  2i;s,  may  be  designated  by 

but  care  must  be  taken  to  distinguish  between 

*i  ^(^'^  -  ^'^)  .  P  =  2<^i7a .  p, 
and 

<^i  (^s'^  -  ^'<^)  p  «  2^1  Ti/ap. 

7.  Special  eases  of  this  invariant. — As  a  particular  case  of  the^ 
preceding  invariant,  let  ^  ~  <^,  and  then 

For 

^21  +  Vit  =  0>     aiid    17a  B  0, 

and  the  vector  part  vanishes.    This  might  have  been  predicted,  from 
an  example  in  Art.  5.    If  <^  =  ^, 

hence,  in  particular,  if  ^  =  1, 

^(01,  1,1)  -  4(^1,1,1) +  4«i; 
in  which  expression,  remembering  that 

cx  is  the  spin-vector  of  ^1. 
Now, 

h  (<^i,  1,  1)  =  2f?h     if    ^i»  -  i»i<^i»  +  iwa<^i  -  m,  «  0, 

and,  therefore, 

j(^x,  1,  1)  =  2  (wi  +  2€x), 

which  is  Hamilton's  first  invariant.    Also,  in  a  similar  manner, 

^(<^i,  <^,  l)  =  /,(<^i,  ^1,  l)  +  4<^icx 
=  2(m,  +  2<^xcx); 

and  this  is  Hamilton's  second  quaternion  invariant.^ 
2  (^i»  ^1)  ^0  ^B  easily  seen  to  be  equal  to  6^3. 

1  See  his  "Elements  of  QaaternionB,*'  Art.  349. 
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8.  On  interchange  ofrowt,  six  quaternion  inoariante  are  found;  these 
ere  equivalent  to  one  scalar,  and  three  vector  invariants, — The  effect  of 
the  interchange  of  rows  was  partially  considered  in  the  5th  Article. 
Closely  connected  with  this  is  the  effect  of  the  interchange  of  ^i,  <^, 
and  ^  in  the  inyariant  ^^(^i,  ^,  <^).  In  order  to  see  the  connexion, 
it  is  only  necessary  to  remark,  that  if 

with  similar  meanings  for  )8i,  ^a,  ^„  and  yi,  yj,  yj, 

oi  ^1  yi 

q  (^,  4h,  <h)  ^o-Py  =    ««  A  7« 

oi  A  ys 

For  brevity,  let  ^(^,  «^,  ^j)  be  denoted  by  4,  as  in  this  scalar 
part  transposition  of  the  functions  is  without  effect ;  ^  then 

y  (<fc>  <^>  ^)  =  ^  +  2  (^1/23  -  ^-nzi  +  ^i7ia), 

q  (^,  ^1  <^i)  =  ?3  -  2  (^ii/a,  -  <^i/ji  +  ^jT^ia) ; 

q  (<^,  <^,  ^i)  =  t  +  2  (^iTas  •*-  ^i73»  -  </>3^i2), 

^  (^i>  ^>  ^)  =  ^  -  2  (^ii^a  +  ^^781  -  4>zni%) ; 
and 

q  {4^y  ^1,  ^)  =  ^  +  2  (-  ^1728  +  <^i;»i  +  ^171,), 

q  (^>  *i,  <^)  =  ^  -  2  (-  ^ii7n  +  ihiOzi  +  ^lyis). 

The  quaternions  are  here  grouped  in  conjugate  pairs,  and  the  six 
different  values  of  determinants  of  the  third  order  formed  by  the 
Bame  three  rows  in  different  orders  are  exhibited. 

9.  Relations  connecting  vector  invariants.  Two  reducing  formuUe. — 
The  six  invariants  lately  considered  are  equivalent  to  one  scalar  and 
three  vector  invariants.  I  propose  now  to  consider  some  reductions 
and  relations  concerning  vector  invariants. 

Eetaining  the  suffix  notation,  let  ei  denote  the  spin-vector  of  ^1, 
cs  that  of  ^,  and  cu  and  eai  those  of  0i  ^  and  ^  ^1,  respectively.  Let 
^  satisfy  the  cubic 

^i»  -  «i  ^1*  +  iwa  ^1  -  «!,  =»  0, 
and  let  ^  satisfy 

^  -  «h'^*  +  rni^  -  «!,'=  0. 

1  This  may  be  verified  by  ezpanmon  of  the  determinants,  but  it  is  otherwiae 
obrioiu. 
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For  an  arbitrary  yector  p, 

=  W<h  -  *»'*i)  P  +  2  Tcx^  +  2^'  Fcp 

=  2  Vrft,p  +  2  (m/  Fcip  -  Ft^cip) ; 

ufiiiig  the  fundamental  relation 

m/  Feip  =  r€i<f>ip  +  r<^€ip  +  <^'  Feip, 

and  retaining  the  signification  of  1721* 

.  But  p  is  arbitrary,  and     (^^  -  <^'0i')  p  =  2  Fcup,     and  conse- 
qnently, 

Interchanging  the  functions  ^1  and  ^,  the  similar  relation 

««i  =  +  Vn  +  »»i«a  -  0i«a 
is  found. 

If  ^1  B  ^,  as  a  particular  case  of  these  relations 

10.  On  cyclieal  transposition  of  a  product  of  functions. — ^Adding  the 
two  relations  found  in  the  last  Article, 

«12  +  €11  =  mi'€i  +  l»i€a  -  ^a«i  -  0i«» ; 

this  formula  will  be  found  to  be  of  importance  in  the  reduction  of 
the  number  of  vector  invariants.  By  its  means  the  spin- vector  of  any 
function  6(fi  may  be  expressed  in  terms  of  that  of  <fiO,  and  of  the 
results  of  operation  on  the  spin- vectors  of  0  and  ^.  More  generally 
by  repeated  application  of  the  formula,  the  spin-vectors  of  any  cyclical 
group  of  functions  such  as  4^%  ^^^,  ^<^'  (in  which  the  symbols  d  and 
^  are  cyclically  transposed)  may  be  expressed  in  terms  of  the  spin- 
vector  of  any  one  of  the  functions  {(fi^O  suppose)  and  in  terms  of  the 
results  of  operation  on  the  spin-vectors  of  simpler  functions. 

11.  TFTien  a  square  enters  into  the  product,  the  spin^ectors  are 
reducible. — ^Replacing  <^  by  ^^1  in  the  first  formulaa  of  Art.  9  (which 
may  be  written  in  the  form 

n<t>i<h  -  ^'<^i')  -  ^<^i'<^2  -  <^'<^i) + wi  (^) .  n4>i  -  4>i)  -  <i>2  n^i  -  */)> 

F(^<^0i  -  ^I'^'^i')  =s  F(<^'«^^  -  ^I'^'^i) 

+  m,  (M,)  r{4>,  -  <^/)  -  <k4>,  F(0i  -  ^') 
is  the  result,  mi  (<^^i)  denoting  the  mj  invariant  of  <^^i. 
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and  therefore  as  p  is  arbitrary, 

The  spin-vector  of  <^i'(^<^i  is  conseqnently  reduced  to  a  result  of 
operation  on  the  spin-vector  of  4h- 

To  see  the  full  bearing  of  this,  observe  that  by  a  formula  lately 
written. 

Thus  the  spin-vector  of  ^<^^i  is  likewise  reduced  to  the  results  of 
operation  on  the  spin- vectors  of  simpler  functions,  and  therefore,  by 
the  last  Article,  the  spin-vectors  of  ^'<^  and  ^a<^i'  are  similarly 
reducible.  Generally,  therefore,  having  formed  from  any  number  of 
functions  <f>  a  function  ^  =  4n4^<h^4*i  ^^v  ^^^  spin- vectors  of  all 
the  fanctionB  formed  by  cyclically  transposing  the  ^  in  ^  are,  by 
the  last  Article,  linearly  and  invariantally  expressible  in  terms  of 
the  spin-vector  of  $,  and  in  terms  of  the  results  of  operation  on 
the  spin-vectors  of  simpler  functions;  and,  by  the  present  Article, 
if  any  one  of  the  <l>  is  consecutively  repeated  in  ^,  the  spin-vectors 
of  the  functions  of  the  group  are  all  expressible  in  terms  of  the 
lesolts  of  operation  on  the  spin-vectors  of  simpler  functions. 

12.  This  is  aho  the  eate  when  the  same  function  occurs  twice  in  the 
product. — ^For  two  functions,  <^i  and  ^j,  the  vector  invariants  are  the 
results  of  operation  on  the  two  spin-vectors  ci  and  c„  and  on  one  of  the 
three  vectors  €„,  cji,  and  rj^.  In  this  case  the  cyclical  group  consists 
of  the  functions  «^^  and  ^<^i.  The  group  <l>i4>%4>i<tH  gives  a  reducible 
invariant.  Before  proceeding  to  the  consideration  of  three  functions, 
another  general  formula  of  reduction  will  be  given. 

If  $  and  ^  are  any  linear  vector  fimctions,  the  vector  invariants  of 
the  cycle  <th$<M  ^^^  reducible.    A  function  of  the  cycle  is  ^i>i6^i  and 

r(i/r<^i .  $4^  -  4^,'ff  .  4>i^)  =  VW^^/.  e<t>,  -  <^i'^.  lA<^i) 

hy  a  formula  of  Art.  9  or  11,  the  functions  i/r0i  and  ^*i  replacing 
^and^. 

KoW|  as  in  the  last  article, 

(*iy .  04^1  -  <i>iff'Hi)p  =  */  (^^  -  ^^) *iP 
and  the  theorem  just  stated  is  proved. 


10  Proceedings  of  the  Royal  Irish  Academy. 

Hence,  for  any  number  of  functions,  it  is  only  necessary  to  con- 
sider the  cycles  in  which  no  function  occurs  twice. 

For  three  functions  these  cycles  are  to  be  derived  from 

^<^8>  ^^i)  ^i^ ;  0i^0»  and  <Mh4>\' 

13.  Search  for  new  vector  invariants  may  he  limited  to  the  eonsidora^ 
tion  of  spin^eetors. — There  is  no  difficulty  in  seeing  that  the  vector 
parts  of  any  of  the  quaternions 

q  (<^<A»^,  1,  1),    q  {<lh<kf  *i»  1),     q  (*i,  ^,  *i)»     &c., 

are  linear  and  invariant  functions  of  the  spin-vectors  of  the  five  cycles 
of  the  last  article,  and  of  the  spin-vectors  of  ^i,  ^,  and  ^.  The 
vectors  involved  in  q{<f>2^9  <l>u  1)  are 

r(^i'^^-<^'<^'<Ai),    *iF^(*2^-*^'^'),    and  «^2^r(^-*i'). 
The  first  of  these  is,  by  Art.  9,  expressible  in  terms  of 

and  results  of  operation. 

Hence,  in  searching  for  new  vector  invariants,  it  is  legitimate  to 
investigate  the  spin-vectors  alone  of  the  functions  formed  by  multi- 
plying the  given  functions  together.  There  is  no  need  to  investigate 
separately  the  spin-vectors  of  products  such  as  0/^^. 

14.  Reducing  systems  of  quaternion  invariants. — The  '' reducing 
systems"  of  the  previous  Paper  may  be  used  in  the  more  general 
case  of  quaternion  invariants.  It  is  evident,  from  the  constitution 
of  these  functions,  that 

xq  {^i^^2y4»,  ^i)  +  yq  {^i4>^i,  ^i,  ^4)  +  %q  {^i^tj  ^8»  ^«) 

=  q  [xj/i  (a?<^'  +  y <!>  +  %)  ^%,  lift,  l/r  J, 

in  which  z,  y,  and  s  are  scalars,  and  ^  and  the  ijf  linear  vector  func- 
tions.   I^ow,  as  <^  satisfies  a  cubic  equation 

0'  -  f»i0'  +  ma<^  -  1W3  =  0, 

any  rational  algebraic  function  of  ^  may  be  reduced  to  the  form 

f{(t>)  =  ar<^»  +  y<^  +  «. 
and  therefore 

is  reducible  in  terms  of  three  simpler  quaternions. 


JoLY^Quatemion  Invariants  of  Linear  Vector  FiinctionSf  8fc.   11 

15.  Zoeui  of  axes  o/^i  +  ^<^. — A  few  properties  of  the  Bystem  of 
linear  vector  functioiiB  ^i  +  t^n  may  here  be  noticed.  If  ^i,  g%^  and  g^ 
are  the  roots,  and  pi,  p,,  and  pi  the  axes  corresponding  to  a  given  value 
of  if  the  vector  equation 

^ip  +  tij>ip  =  gp 

is  satisfied  for  p  =  pi,  and  g  =  ^i,  &c.  Eemembering  that  gi  is  a  root 
of  the  cubic 

f-fmi  (^1  +  tftn)  +  ymti(*i  +  ^)  -  ^a (*i  +  <<^)  =  0, 

the  vector  equation  denotes  a  cubic  cone,  the  locus  of  axes  of  ^i  4-  ^^a  ^ 
the  scalar  equation  of  this  cone  is 

8p4>ip<f>2p  «  0  =/. 
The  locus  of  axes  of  the  conjugate  system  <^'  +  ttf^i  is  given  by 
<f>ip  +  Wp  =  Sfpj    or  by    i8fp<^i'p^a>  =  0  =/^ 

If  Pi'  is  the  edge  of  the  cone/^  determined  by  t  and  g^  it  is  at  right 
angles  to  two  edges  pa  and  pj  of  the  cone /which  correspond  to  the 
same  value  of  t ;  the  vector  Fp/^/pi'  or  Tp/^'pi'  ^^  ^©  ^^^  ®^g®  ^*/ 
at  right  angles  to  pi'.* 

Thus  the  reciprocal  of  the  cone  /'  is  the  envelope  of  the  principal 
planes  of  the  system  of  functions  ^i  +  ^^.  This  envelope  being  of 
the  third  class,  through  any  line  through  the  origin  it  is  possible  U> 
draw  three  principal  planes  of  the  system  of  functions  ^i  +  tf^. 

Equating  to  zero  the  discriminant  of  the  cubic  in  y,  it  appears 
that  six  functions  of  the  system  have  double  roots  and  coincident 
axes;  for  this  discriminant  is  a  sextic  in  t.  The  cone /being  of  the 
sixth  class,  and  the  reciprocal  of  /'  of  the  third,  eighteen  principal 
planes  of  the  system  ^i  +  t<l^  are  tangent  to/  as  well  as  to  the  reci- 
procal of  /'.  Six  of  these  planes  evidently  touch  /  along  the  six 
coincident  «xes,  and  the  other  twelve  planes  probably  correspond  to 
coincidence  of  p%  (or  of  pi)  with  Fpi'^ip/* 

The  planes  joining  corresponding  edges  of  the  two  cones  (pi,  p/ ; 
Pu  p»';  and  ps,  pi'),  which  answer  to  the  same  value  of  t,  intersect  on 
the  orthocentric  line 

r(€i  +  t€,){<l>i  +  <^)(€i  +  <€,). 

As  t  varies,  this  line  describes  a  cubic  cone. 

*  A  particular  case  of  this  cone  was  considered  in  Art.  15  of  my  Paper  on 
"The  Scalar  Inyaiiants  of  Two  Linear  Vector  Funotiona''  {loe.  cU,f  p.  721). 
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In  the  particular  case  in  which  ^i  and  ^  are  self -conjugate,  tlie 
cones /and/'  coincide,  and  every  generator  of  the  single  cone  is  at 
right  angles  to  two  other  generators  likewise  mutually  perpendicular. 

As  a  solid  is  strained  from  any  configuration  to  any  other  by 
gradually  increasing  a  strain  of  given  type,  the  locus  of  the  unrotated 
lines  is  a  cuhic  cone. 

16.  Sotnographie  transf&nnatums. — Not  only  is  the  cone  i^p^ip^ip  »  0 
the  locus  of  axes  of  ^i  +  ^^,  but  it  is  also  the  locus  of  axes  of  tlie 
system  of  functions 

Uf  h,  e,  of  J  h'f  and  ^  being  arbitrary  scalars. 

For  the  equation  of  the  cone /may  be  written  in  the  form 

8{a4>i  +  i«^  +  e)p  (a'<^i  +  Vtln  +  ^)p  («"^i  +  J"<^  +  Op  =  0, 

and  then  in  the  form 

^p(a^  +  i«^  +  c)-\a'<l>i  +  J'<^  +  e')p{a<l>,  +  5^  +  c)->(a"^i  +  ^"^  +  Op=0, 

or  ^P^ip^sP  =  0. 

To  each  cone /corresponds  an  infinite  number  of  cones  f.    If 

its  conjugate  is 

^i'  -  (aW  +  i'^'  +  c^){a<h'  +  i<^'  +  0-^ ; 

but  now  the  cone  corresponding  to  /=  Sp\frip^^  =  0,  with  respect  to 
the  functions  ^i  and  ^a,  is  Spiffipip^p  =  0 ;  and  this  cone  is  not  the 
same  as  Sp^^i'p^p  =  0,  because  a'<^i'  +  i'<^'  +  ef  and  (a<^i'  +  ^^j'  +  c)-^ 
are  not  commutative  in  order  of  operation. 

17.  Condition  that  two  functions  should  he  expressible  in  the  form 
^s"*^i  and  <^3'**2. — Though  an  arbitrary  cubic  cone  may  be  written 
in  the  form  S^ip^2P^9P  -  0,  in  which  the  <!>  are  self -conjugate  func- 
tions, it  is  not  generally  possible  to  express  two  functions  by  the 
relations  ^  «=  ^a'^^i  and  ^  «  ^,-*^a.  If  Pi,  pi,  and  p,  are  the  axes 
of  ^1,  and  gi,  g^,  and  g^  its  roots,  then,  if  ^i  s  ^3'^  $1, 

*iPi  =  ^i*sPi  =  ^1^1  ^iPs, 

*iPt  =  ^a*iPa  =  «2^2  ^PaPi, 

and  *,/),  =  ^s*,p,  =  x^g^  Vpip^. 
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To  proTe  these  relationfl,  obserre  that 

and  therefore,  as  ^i  and  ^s  are  self-conjugate, 

and  Spi^ipi "  Spi^ipi  =  Spi^ipi  «  0, 

proTided  the  roots  yi,  yi,  and  ffi  are  unequal. 

It  appears,  therefore,  that  the  axes  of  ^  are  a  self -conjugate  triad 
of  lines  with  respect  to  the  two  cones  8p^ip  »  0  and  8p9^  »  0. 

If,  in  addition,  4>t  =  ^f^t>  the  axes  of  ^  would  also  be  a  self- 
eonjugate  triad  with  respect  to  8p9^  «  0 ;  but  if  two  triads  of  lines 
are  adf-conjugate  to  the  same  quadric  cone,  both  triads  must  lie  on  a 
qoadric  cone.^  The  condition  is,  therefore,  the  axes  of  ^i  and  ^ 
must  lie  on  a  quadric  cone. 

Eetuming  to  the  functions  ^i  and  ^s,  since 

yjpi^iRi  =  yi  ^Pi^aPi  =  iTi^ I  ypi  Vp^Pt  1 1  (<<^i  -  9i)  «if 

the  axes  of  ^i  lie  on  the  quadric  cone  8Vp9ipV€iif>i€i  «  0.  This  cone 
contains  also  the  axes  of  $i,  and,  by  a  little  manipulation,  its  equation 
may  be  thrown  into  the  form  /SF^^^^i^i^i  =  0-  ^  ^^  manner, 
the  axes  of  Oj  lie  on  the  cone 

18.  IHada  of  lines  in  perspective  with  their  derived  triads. — Gene- 
rally the  locus  of  lines  p,  any  one  of  which  is  coplanar  with  its  derived 
Hne  ^ip  and  a  fixed  vector  a,  is  the  quadric  cone  8pif>ipa  =  0.  If  this 
oone  contains  a  triad  of  mutually  rectangular  lines  i ,  j\  and  k, 

8aX  Vuftii  B  0,     or     8a€i  a  0. 

1  If  the  triangle,  the  coordinates  of  whose  vertices  are  xi,  tfi,  si ;  x%f  pt,  z% ; 
ud  JTi,  ys,  tt,  is  self-conjugate  with  respect  to 

a«*  +  iy'  +  tfs*  =  0 ;    M?irrft  +  dyiys  +  «««»  "  0,    &o., 
tod  therefore 
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If  three  lines  are  in  perspectiye  with  their  derived  lines,  and  if  a  is 
the  axis  of  perspectiye,  the  lines  lie  on  the  cone  8pif>ipa  s  0.  This 
famishes  an  interpretation  of  the  vanishing  of  the  skew  scalar  inva- 
riant Ni-N$j  in  Art.  19  of  the  Paper  on  Scalar  Invariants.  In  the 
notation  of  that  article,  if  pi,  p%,  and  p^  are  the  axes  of  ^,  and  if 

Opi  =  Oiipi  +  flup,  +  Oups,  &c.,     VpiOpi  =  Oi,  Vpipi  +  tfu  Fpip,, 
and 

8  VpiOpi  VpJSpt  Vp^Opi  =  («««»«»  -  fl.ia»fln)  S  Fp^p^  Vp^i  Fpip,. 

The  skew  invariant  consequently  vanishes,  if  the  derived  lines  of  the 
axes  of  either  vector  function  with  respect,  to  the  other  function  are 
in  perspective  with  them. 

Finally,  it  may  be  noticed,  that  if  /3  is  an  arbitrary  vector,  the 
locus  of  axes  of  the  functions  ^ip  +  aSpp  is  the  quadric  cone  Sp^ipa  »  0. 

19. — Cihreaidual  property, — The  axis  of  the  functions  ^i  +  ^^  are 
all  co-residual  triads  of  lines  on  the  cubic  cone.  For  the  four  lines 
common  to  the  cone 

Sarp(^i  +  ^i^)p«0 

(which  contains  the  axes  of  ^i  +  ^^),  and  to  the  cone  8aVp<l>ip  e  0, 
satisfy  the  equation 

xa  =  r.  Vjp<l>ip  Vp  (<^i  +  tif^)  p 

B   —    tpSp^^ip^^, 

Three  of  the  lines  are  therefore  on  the  cone  >Sp^ip^  »  0,  and  are 
variable  with  a,  but  independent  of  t.  The  fourth  line  is,  of  course,  a. 
The  three  lines  common  to  the  cubic,  and  8ap^ip  «  0  are  therefore 
residual  to  every  triad  of  axes. 

If  the  elliptic  parameters  of  the  axes  of  ^i  +  ^^  are  Ui,  «,,  and  fib* 
their  sum  b  constant,  or 

Unless,  therefore,  ttb  is  equal  to  half  a  period,  the  axes  of  two  func- 
tions ^1  +  t4h  &ii4  ^1  +  t^4^  will  not  lie  on  a  quadric  cone. 
Again,  the  four  lines  common  to  the  quadric  cones  satisfy 

xp  s  F.  Fa^ip  Va^>tp 

a  -  aSaif>ip^}2p' 

Consequentiy,  the  three  edges  which  lie  on  the  cubic  lie  also  on  the 
new  quadric 

iSa^ip^ip  »  0. 
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But  the  equation  of  thiB  cone  may  be  written  in  either  of  the  fonns 

Sifn'^a  rp(^-»^  =  0,     or     84>f^a  Vp<lH'^<f>ip  =  0 ; 

and  therefore  the  axes  of  ^r'^  (or  of  its  reciprocal  ^~'^)  also  lie 
on  it»  and  are  the  three  residual  lines  in  which  it  cuts  the  cubic. 
More  generally,  the  equations  of  the  quadric  cones  combine  into 

Sa  Vp  (o^i  +  3^  +  <?)  p  =  0,     and    8a  Vp  {af^i  +  5'^  +  </)  p  =  0 ; 

and,  as  before,  their  three  lines  of  oommon  intersection  with  the  oubio 
lie  on  the  cone 

Sa  {a4>i  +  3^  +  e)p  («'^  +  i'^  +  (/)p  =  0. 

This  equation,  being  thrown  into  the  form 

8  (o^  -»-  i^  +  ey^a Fp(a^i  +  5<^  +  (?)-'  (flt'^  +  3'^  +  </)p  -  0, 

shows  that  the  axes  of  all  the  functions  of  the  type 

(H^l  +  i^  +  c)-*(«'^i  +  h'if>i  +  •) 

are  co-residual  triads  on  the  cubic  cone. 
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PEEHI8T0RIC  CENOTAPHS.  Br  GEORGE  COFFEY,  B.E. 

[Read  Notucbbr  11,  1895.] 

Should  graye-mounds  in  wliich  no  remains  of  intennent  have  been 
found  be  regarded  as  cenotaphs,  is  a  subject  that  has  been  much  dis- 
cussed. Canon  Greenwell  rejected  the  existence  of  such  monuments 
in  his  work  on  British  Barrows.    He  writes : — 

<*  Barrows  are  sometimes  met  with  in  which,  upon  examination, 
no  burial  appears  to  have  taken  place,  since  no  remains  of  the 
body  are  to  be  discovered.  In  the  greater  number  of  these  instances 
there  can  be  little  doubt  that,  in  consequence  of  the  imperfect  explo- 
ration of  the  mound,  the  place  of  burial  has  been  missed,  and  in  other 
cases  that  a  small  deposit  of  burnt  bones  or  the  almost  entirely  de- 
cayed bones  of  an  unburnt  body  have  been  overlooked.  .  .  .  But 
there  are  other  cases,  and  such  have  occurred  to  myself,  when  the 
most  careful  examination  has  failed  to  discover  any  trace  of  an  inter- 
ment. These  empty  barrows  have  been  spoken  of  as  cenotaphs,  monu- 
ments raised  to  commemorate  but  not  to  contain  the  dead.  Mr.  Eemble^ 
holding  the  view  that  barrows  were  prepared  beforehand,  and  that, 
from  time  to  time,  bodies  were  inserted  in  the  mounds  so  set  apart, 
believed  that  the  barrows  where  no  burials  are  found  had  never  been 
used  for  interment.  Neither  of  these  views  appears  to  be  a  tenable 
one,  and  both  seem  modes  of  accounting  for  the  absence  of  burials  much 
too  artificial  for  such  a  state  of  society  as  may  be  supposed  to  have 
existed  during  the  ages  when  barrow  burial  was  in  use  in  Britain. 
"With  every  wish  to  defer  to  the  great  practical  knowledge  of 
Mr.  Eemble,  as  well  as  to  the  skill  with  which,  as  a  rule,  his  mind 
moulded  the  facts  he  had  accumulated  into  a  consistent  and  reason- 
able theory,  I  cannot  but  regard  this  opinion  as  being  both  unnatural 
and  out  of  harmony  with  the  general  mass  of  evidence  which  the  burial 
mounds  afford.  Nor  do  I  see  any  difficulty  in  accounting  for  the 
absence  of  bones  or  other  indications  of  an  interment  where  a  careful 
examination  has  shown  that  such  evidence  has  not  been  overlooked 
through  a  careless  or  imperfect  exploration.    In  the  greater  number 
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of  instances,  however,  as  has  abready  been  stated,  the  barrows  are 
found  empty,  not  because  they  are  so  in  reality,  but  because  they  have 
not  been  searched  exhaustively.  The  absence  of  any  signs  of  a  burial, 
where  a  barrow  has  been  minutely  and  fully  examined,  is  due,  in  my 
opinion,  to  the  entire  decay  of  the  skeleton,  in  cases  where  no  weapon, 
implement,  ornament,  or  vase  has  accompanied  the  body."^ 

Again,  under  Barrow  XLvn.,  Canon  Greenwell  writes : — 
"It  was  the  most  perplexing  barrow  I  have  ever  met  with;  and 
but  for  my  complete  disbelief  that  monuments  of  a  more  artificial  age, 
such  as  cenotaphs,  had  any  existence  during  the  era  of  these  burial 
mounds,  I  should  feel  that  it  offers  a  problem  very  difficult  to  solve 
on  any  other  supposition."' 

More  recent  researches  in  the  barrows  of  the  North  of  England 
{Archaologia,  1890)  have  induced  Canon  Greenwell  to  modify  his 
position.  He  now  reluctantly  admits  the  possibility  of  cenotaphs. 
This  change  of  opinion  is  based  on  the  result  of  the  exploration  of  the 
barrow  called  "Willie  Howe,"  in  the  East  Biding  of  Yorkshire. 
Concerning  this  barrow  he  writes — 

"Throughout  the  whole  course  of  my  barrow  explorations  I  have 
never  met  with  anything  that  I  can  compare  with  this  mound.  It 
was  of  more  than  ordinary  size,  and  constructed  at  the  expense  of 
much  labour,  well  proportioned  and  symmetrically  made,  and  in  every 
way  appeared  to  have  been  intended  for  a  place  of  sepulture.  Beneath 
it  at  the  centre  was  a  deep  excavation  in  the  solid  chalk  rock,  in  which 
were  found  remains  of  animal  bones  almost  as  sound  as  when  they 
were  deposited,  a  condition  which  would  have  equally  been  incidental 
to  human  bones.  No  disturbance  had  ever  taken  place  within  the 
grave  to  account  for  the  disappearance  of  the  body  or  its  accompanying 
relics,  and  it  is  almost  impossible  to  believe  that  an  interment  had  ever 
been  made  in  it.  I  can  attempt  no  explanation  of  the  very  peculiar 
features  here  manifested,  except  one  which  I  have  arrived  at  with 
great  reluctance.  Until  I  opened  Willie  Howe  I  had  always  dis- 
believed in  the  erection  of  such  memorials  as  cenotaphs  at  the  time 
when  these  barrows  were  constructed.  That  supposition  appears, 
however,  to  be  countenanced  by  the  experience  of  this  mound,  and  I 
am  forced. to  admit  the  possibility  that  this  very  large  mass  of  chalk 
stones  was  thrown  up  merely  to  commemorate,  and  not  to  contain,  the 
body  of  some  great  personage.    There  is  still  a  difficulty  which  this 

^  Britiflh  Barrows,  page  27.    ^/.0.,  page  202.    See  also  Barrows  xci,  and  cxxix. 
&.I.A.  FBOO.  SEB.  m.,  VOL.  IV.  C 
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explanation  does  not  remove.  If  it  is  admitted  that  a  mound  like  thi» 
might  be  raised  merely  as  a  memorial,  that  does  not  explain  why 
beneath  it  a  deep  excayation  should  have  been  made.  On  more  than 
one  previous  occasion  I  have  found  mounds  apparently  sepulchral, 
which  proved  to  be  entirely  wanting  in  any  signs  of  an  interment.  I 
came  to  the  conclusion  in  these  cases,  though  it  was  sometimes  difficult 
to  admit  it,  that  the  bones  had  gone  entirely  to  decay,  leaving  no 
trace  behind  them.  It  is  possible,  however,  that  in  these  mounds,  as 
in  the  case  of  "Willie  Howe,  there  had  never  been  any  burial  within 
them ;  and  that  they,  equally  with  this  in  question,  were  memorial 
and  not  sepulchral."^ 

Canon  Greenwell's  position  may  be  described  as  the  admission  of  a 
negative  possibility.  Speaking  generally,  the  present  state  of  the 
question  appears  to  be  that  cenotaphs  are  not  yet  accepted  in  prehis- 
toric archaeology,  though  individual  archsBologists  support  that  expla- 
nation of  barrows  in  which  interments  have  not  been  made.' 

The  hesitation  of  archaeologists  to  recognize  such  barrows  as 
cenotaphs  appears  to  be  due  to  a  misconception  of  the  essential  idea 
of  the  cenotaph. 

This  is  evident  in  the  extracts  quoted  from  Canon  Greenwell,  who 
speaks  of  such  monuments  as  memorials,  whereas  they  are,  in  primitive 
logic,  true  tombs.  This  point  appears  to  be  recognized  by  Dr.  Naue  in 
the  passage  quoted  in  the  note  below. 

The  error  prevails  owing  to  the  fact  that,  as  far  as  I  am  aware,  no 
attempt  has  hitherto  been  made  to  combine  the  archaeological  with 
the  anthropological  evidence  on  the  subject.  When  we  do  so,  it 
becomes  evident  that  it  would  be  more  difficult  to  account  for  the 
absence  of  cenotaphs  from  the  remains  of  a  barrow-raising  people  than 
their  presence. 

Before,  however,  proceeding  with  this  portion  of  the  subject,  it 
is  desirable  to  further  develop  the  archaeological  evidence  on  the 
question. 


1  "Recent  researches  in  the  Barrows  in  Torkshire,  Wiltshire,  Berkshire,  &c.*' 
Aicheologia  (1890),  vol.  62,  p.  24. 

>  For  instance,  Handelmann,  <<Le8  Tumulus  et  les  C^notaphes  de  TAge  du 
Bronze  dans  rile  de  Sylt,"  "Cong.  Pr^hist."  Stockholm,  toI.  i.,  p.  616;  Naue, 
**  Quelques  tumulus,  la  plupart  tr^s  bien  construits,  n'ont  donn^  aucun  objei — 
tout  au  plus,  et  tr^s  rarement,  quelques  traces  de  charbons.  Je  les  consid^re  comme 
des  o6notaphes,  tombes  de  hauls  personnages  de  la  tribu  d6c6dds  au  loin  et  dont  on 
n'avait  pu  recouvrer  les  corps.*'  **L*£poque  de  Hallstatt  en  Bayiftre,"  Revue 
Aich6ologique,  3  S.,  vol.  zxvii.  (1896),  p.  46. 
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One  of  the  most  conclusive  examples  of  a  prehistoric  cenotaph, 
probablj  the  most  conclusive,  occurs  in  Ireland.  It  is  the  principal 
caira  in  the  prehistoiic  cemetery  qn  the  Loughcrew  Hills,  Co.  Meath. 
The  remains  of  twentj-eight  cairns  can  still  he  counted  in  this  im- 
poitant  cemetery.  The  larger  cairns  are  chamhered,  and  in  most  cases 
have  well-defined  passages  leading  to  the  chambers.  They  are  sur- 
romided  at  the  base  by  a  curb  of  large  stones  laid  end  to  end,  within 
which  the  cairn  is  heaped,  and  the  constraction  is  in  all  such  cases 
well  and  clearly  defined.  In  the  two  largest  of  the  chambered  cairns, 
"l"  and  "t,"  the  boundary  stones  are  sharply  carved  in  at  the 
entamces,  so  that  the  entrances  are  clearly  marked  on  the  circle  of  the 
boundary  stones.'  This  feature  may  be  also  seen  in  the  great  tumulus 
d  New  Grange,  but  it  is  more  strongly  marked  at  Loughcrew.  Caim 
'^l"  is  135  feet  in  diameter,  and  the  entire  length  of  passage  and 
chamber  measures  29  feet:  Cairn  ''t,"  115  feet  in  diameter,  and 
passage  and  chamber,  28  feet. 

These,  as  stated,  are  the  largest  chambered  cairns,  but  they  are 
exceeded  by  the  dimensions  of  the  unchambered  Caim  ''d,''  the 
largest  in  the  cemetery,  which  reaches  180  feet  in  diameter. 

This  caim  is  surrounded  by  a  precisely  similar  curb  of  great 
stones,  which  likewise  is  curved-in  apparently  to  mark  an  entrance  to 
the  caim. 

It  is  important  to  note  the  bearings  of  the  passages  to  the  chambered 
eaims  in  the  cemetery. 

In  ten  cases  with  well  marked  passages,  they  are  given  by  Conwell 
as  follows : — 

CaimF. 


F. 

E. 

10,  N. 

E. 

E. 

10,   S. 

I. 

E. 

J. 

E. 

10,   8. 

X. 

E. 

16,  N. 

L. 

E. 

20,    8. 

S. 

W. 

10,  N. 

T. 

E. 

10,    8. 

V. 

B. 

20,   S. 

T. 

E. 

20,    8. 

Thus,  with  the  exception  of  8.,  the  passage  of  which  faces  west, 

*  The  references  are  toConwell'g  "  Diacovery  of  the  TombofOllamh  Fodhla,*' 
DuUin,  M'Gkahan  &  Gill,  1873 ;  a  somewhat  romantic  essay,  but  reliable  for 
^KklyUve  details.  I  have  checked  the  descriptions  and  measurements  on  the 
gnnuida 
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the  bearings  of  the  passages  of  these  cairns  lie  between  E.  15,  N. 
and  E.  20,  S.  In  the  cases  of  "l"  and  "t,"  where  in  addition  to 
the  passages  the  entrance  is  marked  by  the  curving-in  of  the  bonndary 
stones,  the  bearings  are  E.  20,  S.  and  E.  10,  S. 

Betuming  now  to  Cairn  "  n,"  I  qnote  Conwell's  description  of  the 
cairn  and  account  of  its  excavation  in  the  years  1865-68 : — 

'<This  has  been  the  largest  of  all  the  cairns  in  the  range*  the 
diameter  of  the  base  being  60  yards.  The  north  and  east  sides  hare 
been  left  untouched ;  but  on  the  south  and  west  for  nearly  100  yards 
round  the  base,  and  extending  inwards  to  a  distance  of  24  yards  from 
the  circumference  towards  the  centre,  the  dry  loose  stones  comprising 
the  cairn  have  been  entirely  removed.  The  height  of  what  remained 
of  the  cairn,  before  commencing  any  of  the  operations  upon  it. 
measured  28  paces  in  sloping  ascent  from  the  base  to  the  summit. 
The  original  circle  of  fifty-four  large  flag-stones  laid  on  edge  round  its 
base  is  still  perfect,  and  on  the  eastern  side  these  marginal  stones 
curve  inwards  for  twelve  paces  in  length  towards  a  point  indicated  by 
E.  20,  S.,  denoting  where  the  entrance  or  passage  to  the  interior 
chambers  is  to  be  found.  As  the  cairn  at  this  point — ^which,  judging 
from  the  analogy  in  the  construction  of  the  other  cairns,  would  indicate 
the  direction  of  the  passage  or  entrance — appeared  not  to  have  been 
previously  disturbed,  Mr.  ^aper  and  Mr.  Hamilton  had  from  the  first 
strong  hopes  of  finding  the  interior  chambers  and  their  contents  in  their 
original  state,  such  exactly  ia^  they  had  been  left  in  by  the  builders  of 
this  raegalithic  pile.  Accordingly,  on  Monday  morning,  4th  September, 
1865,  about  a  dozen  labouring  men  commenced  to  remove  the  stones, 
and  to  make  a  passage  inwards  from  this  point.  As  they  advanced  in 
this  way  into  the  cairn,  the  loose  stones  composing  it  occasionally  fell 
in  dangerous  masses,  filling  up  excavations  already  made ;  so  that  it 
was  at  length  determined  to  make  a  cutting  light  through  the  cairn, 
running  east  and  west,  and  commencing  from  the  top.  After  two 
weeks  spent  in  this  labour,  and  with  as  many  men  as  could  be  con- 
veniently engaged  at  it,  we  did  not  come  upon  any  of  the  interior 
chambers ;  nor  have  our  labours  been  more  successful  on  the  3rd,  4th, 
5th,  6th,  8th,  9th,  and  10th  June,  1868,  when,  by  Mr.  Naper's  direc- 
tions twenty  men  were  busily  engaged  eveiy  day  in  continuing  the 
transverse  cutting  through  the  cairn,  in  search  of  the  interior 
chambers.  This,  however,  is  now  the  only  one  of  all  the  cairns  left 
unexamined ;  and  as  the  surface  level  of  the  ground  has  been  already 
reached  for  the  greater  part  of  the  way  across  the  cairn,  very  little 
additional  labour  would  be  required  to  settle  the  question  whether  or 
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not  this  is  a  *  Blind  tope.'  As  the  catting  proceeded,  about  midway 
down  among  the  loose  stones,  were  fonnd  portions  of  the  skulls,  teeth, 
and  other  bones  of  graminiyorous  animals,  probably  the  ox  and  deer."^ 
We  have  here  a  most  interesting  group  of  facts.  It  may  be  set 
down  as  certain  that  no  chambers  were  contained  in  the  portion  of 
the  cairn  that  had  been  removed  on  the  south  and  west  sides  prior  to 
Conwell's  excavations.  The  stones  removed  from  that  part  of  the 
cairn  were  probably  used  to  build  the  neighbouring  fence  walls. 
The  large  stones  round  the  base  have  been  left  untouched,  and  within 
the  cleared  space  there  are  no  signs  whatever  of  large  stones  such  as 
would  have  formed  the  chamber.  Had  such  existed,  they  would  not 
have  been  broken  up,  as  the  loose  stones  of  the  cairn  presented  plenty 
of  suitable  material  ready  to  hand. 

Not  only  are  the  large  stones  at  the  base  still  there,  but  the  curve 
has  not  been  disturbed,  the  circle  of  the  base  is  still  clearly  and 
regularly  marked  by  them.  There  is  no  indication  on  this  curve  of 
an  entrance  at  the  cleared  side.  On  the  other  hand,  an  entrance  is 
clearly  marked  on  the  boundary  stones  at  the  east  side  at  a  point 
E.  20,  8.,  which  corresponds  with  the  points  of  entrance  to  the 
majority  of  the  chambered  cairns.  Following  up  this  apparent 
entrance,  not  only  was  no  trace  of  an  interment  found,  but  no  indica- 
tion of  passage  or  chamber  stones.  In  the  other  large  cairns  the 
passages  and  chambers  are  formed  of  large  stones,  and  no  attempt  at 
concealment  is  made. 

It  is  improbable  that  any  interments  exist  in  the  unexplored  por- 
tion of  the  cairn,  and,  if  any  were  found,  it  would  be  necessary  to 
look  on  them  as  secondary  interments ;  they  could  in  no  case  be  regarded 
as  the  primary  object  for  which  the  cairn  was  erected. 

We  have,  then,  the  case  of  a  cairn  which  to  all  outward  appear- 
ance is  a  chambered  cairn,  with  the  entrance  properly  marked  on  it  at 
tiie  expected  point,  precisely  similar  to  cairns  "l"  and  "t,"  but 
which  proves,  on  investigation,  to  be  devoid  of  passage  and  chamber, 
to  be  in  fact  a  blind  tomb.  In  this  respect  it  is,  I  think,  even  more 
conclusive  than  "Willie  Howe,  as  in  its  outward  construction  it  would 
appear  that  a  sepulchral  purpose  is  intentionally  simulated. 

We  may  now  consider  the  anthropological  evidence.  The  idea  of 
the  cenotaph,  we  shall  find,  so  far  from  being  artificial,  in  the  sense 
of  modem  or  advanced  civilization,  is  essentially  primitive.  It  is, 
in  fact,  intimately  related  to  the  primitive  theory  of  the  soul. 

»  "  OUamh  Fodhla,"  Cairn  "  d." 


22  Proceedings  of  the  Royal  Irish  Academy. 

In  a  most  interesting  Paper  on  "  Certain  Burial  Customs  as  illos- 
trative  of  the  Primitive  Theory  o£  the  Soul,"  Mr.  J.  G.  Prazer  has 
brought  together  a  host  of  facts  on  this  subject,  from  which  I  sum- 
marize the  following  particulars,  referring  the  reader  to  the  original 
Paper  for  authorities^ : — 

The  belief  is  general  that  the  ghosts  of  the  unburied  dead  haunt 
the  earth.  But  burial  by  itself  was  not  sufficient  to  guard  against  the 
return  of  the  ghost.  Many  precautions  were  taken  by  primitive  man 
for  the  purpose  of  excluding  or  barring  the  dead  irom  the  living. 
Mr.  Frazer  recounts  many  customs  for  the  purpose  of  chasing  away 
the  ghost  from  his  late  home  or  barring  his  return  thereto.  Some 
plans  of  keeping  a  ghost  down  are :  to  nail  the  dead  man  to  the  coffin 
(the  Chuwash6),  to  tie  the  feet  together  (among  the  Arabs),  or  bands 
together  (in  Yoigtland),  or  neck  to  legs  (among  the  Troglodytes, 
Damaras,  and  New  Zealanders).  The  Wallachians  drive  a  long  nail 
through  tHe  skull,  and  lay  a  thorny  stem  of  a  wild  rosebush  on  the 
shroud.  The  Califomians  and  Damaras  break  the  spine.'  The  ghost 
of  a  suicide  has  always  been  looked  on  as  especially  dangerous,  hence 
the  custom  of  driving  a  stake  through  the  body,  and  other  customs  of 
similar  import.' 

"  But,"  as  Mr.  Frazer  asks,  "  what  happened  when  the  body  could 
not  be  found,  as  when  the  man  died  at  sea  or  abroad?  Here  the 
all- important  question  was,  What  could  be  done  to  lay  the  wandering 
ghost  ?  For  wander  he  would  till  his  body  was  safe  under  the  sod, 
and  by  supposition  his  body  was  not  to  be  found.  The  case  was  a 
difficult  one,  but  early  man  was  equal  to  it.  He  buried  the  missing 
man  in  effigy,  and,  according  to  all  the  laws  of  primitive  logic,  an 
effigy  is  every  bit  as  good  as  its  original."* 

^  Journal  Anthopological  Inslitute,  Oreat  Britain  and  Ireland,  vol.  xv.,  p.  64. 

'  Mias  Florence  Peacocke,  who  has  collected  burial  cuatoms  in  Lincolnshire, 
statee  that  skulls  are  at  times  dug  up  with  iron  nails  hammered  through  them : 
about  1843  a  skull  was  dug  up  in  Messingham  Churchyard  with  a  nail  through  it, 
iind  on  the  authority  of  **  Bygone  Lincolnshire"  (Ed.  hy  Wm.  Andrews) — '*  That 
the  '  Layer-out '  in  some  places  ties  together  the  feet  of  the  corpse,  but  it  is  neces- 
sary that  they  should  be  unloosed  before  the  coffin  is  screwed  down,  or  else  the  dead 
will  not  rise  at  the  first  resurrection.*' — "  The  Antiquary,"  November,  1896. 

*  The  general  subject  of  the  relations  of  the  ghost  to  the  body  may  be  pursued 
in  Tyler's  "Primitive  Culture,"  Frazer's  "  Golden  Bough,"  W.  Crooke's  **  Intro- 
duction to  the  Popular  Religions  and  Folk-lore  of  Northern  India,"  and  the  publi- 
cations of  the  Bureau  of  Ethnology  of  the  Smithsonian  Institution. 

*  Frazer,  /.  f.,  p.  96. 
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A  few  iUiutrations  which  I  extract,  with  references,  from  a  lengthy 
note  to  this  statement,  will  make  it  clearer. 

In  ancient  Mexico,  when  a  trader  died  in  a  far  country,  the  rela- 
tions at  home  made  a  pnppet  of  candlewood,  adorned  it  with  the  usual 
paper  ornaments,  mourned  oyer,  humt  it,  and  buried  the  ashes  in 
the  usual  way.  Similarly  soldiers  who  fell  in  battle  were  buried  in 
effigy  (Bancroft,  Native  Baees,  ii.,  pp.  616,  8$q.).  In  Samoa  the 
relations  spread  out  a  sheet  on  the  beach  near  where  the  man  had 
been  drowned,  or  on  the  battle-field  where  he  had  fallen ;  they  then 
prayed,  and  the  first  thing  that  Hghted  on  the  sheet  (grasshopper, 
butterfly,  or  whatever  it  might  be*)  was  supposed  to  contain  the  soul 
of  the  deceased,  and  was  buried  with  all  due  ceremony  (Turner, 
Samoa,  pp.  150,  uq.).  The  Garuda-pui&na  directs  that  ^'if  a  man 
dies  in  a  remote  place,  or  is  killed  by  robbers  in  a  forest,  and  his  body 
ifi  not  found,  his  son  should  make  an  effigy  of  the  deceased  with  Kusa 
gnus,  and  then  bum  it  on  a  funeral  pile  "  with  the  usual  ceremonies 
(Ifonier  Williams,  Religums  Thought  and  Life  in  India,  p.  300).^  In 
China,  during  the  reign  of  the  Emperor  Chan-tuk,  in  the  first 
century  of  the  Christian  era,  it  was  enacted  that  if  the  bodies  of 
soldiers  who  fall  in  battle,  or  those  of  sailors  who  fall  in  naval 
engagements,  cannot  be  recovered,  the  spirits  of  such  men  shall  be 
called  back  by  prayers  and  incantations,  and  that  figures  shall  be 
made  either  of  paper  or  of  wood  for  their  reception,  and  be  burned 
with  all  the  ordinary  rites.  .  .  .  The  custom  is  now  universally 
observed"  (Gray,  China,  i.,  pp.  295,  seq.). 

In  Madagascar,  cenotaphs  are  erected  for  those  whose  bodies 
cannot  be  found,  and  their  ghosts  are  supposed  to  be  allured  thither 
(Ellis,  History  of  Madagascar^  i.,  p.  255). 

Writers,  who  describe  the  burial  customs  of  primitive  peoples, 
rarely  mention  the  case  where  the  body  is  missing.  I  have  looked 
through  Herbert  Spencer's  Descriptive  Sociology,  and  the  only  instances 
given  there  are  those  from  Mexico  and  Madagascar  quoted  above. 

The  publications  of  the  Bureau  of  Ethnology  of  the  Smithsonian 
Institution,  which  describe  so  fully  the  customs  of  the  native  races  of 
America,  are  silent  on  this  point.  Mr.  Frazer  appears,  in  fact,  to  be 
the  only  writer  who  has  directed  special  attention  to  this  branch  of 
bnrial  customs.  Yet  the  case  of  a  missing  body  must  have  been 
pronded  for  wherever  importance  was  attached  to  burial.     At  the 


^  See  alw  W.  Giooke's  "  Popular  Religion  and  Folk-lore  of  Northern  India," 
^  231. 
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present  day  funeral  customs  in  use  in  many  parts  of  Europe  point,  in 
Burviyals,  to  the  widespread  recognition  by  primitive  man  of  the 
importance  of  providing  for  such  cases.  Mr.  Frazer  cites,  amongst 
others,  the  following  instances: — ^In  modem  Greece,  when  a  man 
dies  abroad,  a  puppet  is  made  in  his  likeness,  and  dressed  in  his 
clothes,  and  mourning  is  made  over  it;  it  is  not  stated  that  the 
puppet  is  buried.  In  Albania,  when  a  man  dies  abroad,  all  the  usual 
lamentations  are  made  at  home,  as  if  the  body  were  present;  the 
funeral  procession  goes  to  the  church,  but,  in  the  place  of  the  bier,  a 
boy  walks,  carrying  a  dish  on  which  a  cracknel  is  placed  over  some 
boiled  wheat.  This  dish  is  set  in  the  middle  of  the  church,  and  the 
funeral  service  is  held  over  it ;  it  is  not,  however,  buried,  but  the 
women  go  and  weep  at  the  grave  of  the  relation  who  died  last.^ 

Dr.  C.  B.  Browne,  x.b.i.a.,  informs  me  that  in  the  islands  of  Aran 
and  in  Innisboffin  the  usual  wake  is  held  in  the  case  of  a  drowned 
person  whose  body  has  not  been  recovered.  Wakes  are  likewise  held 
on  receipt  of  the  news  of  a  death  abroad. 

Information  as  to  the  manner  in  which  primitive  peoples  provide 
for  the  case  of  a  missing  body  is  scanty,  apparently  because  it  has  not 
been  looked  for,  but  the  examples  given  are  sufficient  for  our  purpose. 

They  enable  us  to  understand  the  essential  meaning  of  the  ceno* 
taph  to  the  Greeks  and  the  Komans,  which  has  been  obscured  by  the 
modem  association  of  the  idea  of  memorial,  and  render  available  the 
large  body  of  evidence  which  may  be  gathered  from  classical  writers.* 

The  primitive  theory  of  the  relation  of  the  soul,  or  ghost,  to  the 
body  is  at  the  bottom  of  the  burial  customs  of  the  Greeks  and  the 
Bomans.  The  same  range  of  ideas,  which  we  find  in  primitive  man, 
are  clearly  present. 

The  importance  attached  by  the  Greeks  and  the  Bomans  to  burial 
need  not  be  insisted  on.  The  ghost  of  the  unburied  might  not  enter 
Hades,  but  must  perforce  wander  till  burial  was  given  to  the  body. 

Thus,  in  the  Iliady  Patroclus  reproaches  Achilles  for  neglecting  to 
give  him  burial : — "  Bury  me  with  all  speed,  that  I  pass  the  gates 
of  Hades.  Far  off  the  spirits  banish  me,  the  phantoms  of  men  out- 
worn, nor  suffer  me  to  mingle  with  them  beyond  the  river,  but  vainly 
I  wander  along  the  wide-gated  dwelling  of  Hades  "  (xziii.,  71).  The 
description  of  the  unburied  dead,  and  the  appeal  of  Palinurus  to  JSneas 
in  the  Mneidy  may  be  also  instanced  (vi,,  295-415). 

1  Fnueer,  /.  e,,  p.  96. 

>  Cenotaphs  are  treated  as  memorial  in  Smith's  and  in  Seyffert's  (ed.  by 
Nettleship  and  Sandys)  Dictionaries  of  Classical  Antiquities. 
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The  notion  that  the  ghost  was  a  double  of  the  body,  and  that 
injury  to  or  mutilation  of  the  body  took  effect  likewise  on  the  ghost, 
is  apparent  in  the  description  given  in  the  ^neid  of  Deiphobus  in 
Hades,  "  with  all  his  body  mutilated"  (vi.  494). 

It  may  be  compared  with  the  belief  recorded  of  the  Indians  of 
BnzO,  ''  that  the  dead  arrive  in  the  other  world  wounded  or  hacked 
to  pieces,  in  fact,  just  as  they  left  this."^ 

From,  no  doubt,  a  similar  belief,  in  this  case  to  render  the  ghost 
harmless,  Greek  murderers  used  to  hack  off  the  extremities  of  their 
victimB.'  This  latter  instance  is  compared  by  Mr.  Frazer  with  the 
practice  among  the  Australians  of  cutting  off  the  thumb  of  a  slain 
enemy,  so  that  the  ghost  might  not  be  able  to  throw  the  spear.'  The 
same  idea  may  be  traced  in  the  practice  at  Athens  of  cutting  off  the 
right  hand  of  suicides.^ 

It  has  not  been  possible  within  the  limits  of  the  present  Paper  to 
do  more  than  indicate,  by  a  few  striking  examples,  tlie  general  notion 
onderlying  the  Greek  and  Boman  theory  of  the  ghost. 

These  examples  show,  however,  that  in  Greek  and  Boman  burial 
customs  we  are  brought  face  to  face  with  the  same  primitive  concep- 
tions concerning  the  relations  of  the  ghost  to  the  body  which  arc 
fonnd  widely  distributed  among  primitive  peoples,  and  which,  indeed, 
still  survive  among  advanced  peoples  to  an  extent  not  generally 
sospected. 

This  wider  aspect  of  the  subject  has  been  touched  on,  in  order 
that  the  reader  may  more  fully  realize  the  force  of  the  direct  evidence 
of  the  cenotaphs  which  we  shall  now  discuss. 

The  erection  of  cenotaphs  is  frequently  mentioned  by  the  Greek 
writers.  Throughout  Greece,  when  the  relatives  had  not  the  body  of 
the  deceased,  they  erected  cenotaphs,  which  were  entitled  to  the  same 
respect  as  true  tombs.^ 

That  the  idea  of  such  monuments  is  burial,  and  not  memorial, 
may  be  gathered  from  the  following  illustrations: — 

When  Athene  urges  Telemachus  to  seek  for  his  father,  she  adds : 
'*  But  if  thou  shalt  hear  that  he  is  dead  and  gone,  return  then  to 

»  Tylor,  "Primitive  Culture,"  i.,  461. 

*  Aeschylus,  '^Choephori,"  439 :  8<^hocle8,  *'Electra,**  445—666  the  scholia 
OD  tlusvene,  Jebb's  "Electra,**  Appendix. 

»  Tylor,  "  Primitive  Culture,"  L,  461. 

«  Danmbeig  and  SagUo's  "  Dictionnaize  dea  Antiquity  Grecques  et  Bomaines," 
"Fnniia,"p.  1370. 

»  JW.,  p.  1870. 
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thine  own  dear  country  and  pile  his  mound,  and  over  it  pay  burial 
rites,  full  many  as  is  due." — 

OTJItA  re  ol  ;(eva(  #cou  lirt  irrcpca  «crcpet((u 
ToXXafutX',  oo-o-a  co4ice.  .  .  .  {Od.  i.  291.) 

Xenophon  describes  the  burial  of  the  dead  after  the  battle  of 
Calpe  :  "  As  the  victims  were  favourable,  the  Arcadians  also  accom- 
panied him,  and  buried  the  greatest  part  of  the  dead  where  they  had 
severally  fallen;  for  they  had  now  lain  five  days,  and  it  was  no 
longer  possible  to  bring  them  away;  some  of  them,  however,  they 
gathered  together  out  of  the  roads,  and  buried  as  becomingly  as  they 
could  with  the  means  at  their  command ;  while  for  those  they  could 
not  find  they  erected  a  large  cenotaph  ,[with  a  great  funeral  pile], 
and  put  garlands  upon  it":  oils  hi  fi^  €vpurKov  K€yord<fiU}v  avrot; 
ivoiria'ay  /icya  [iccu  mpay  /icyoXi/v]  «cat  art^vov^  eiriOeauy  (vi.  4.  9).' 

In  the  description  in  Thucydides  of  the  funeral  ceremonies  of  the 
Athenians  who  fell  in  the  first  year  of  the  Peloponnesian  war  there  is 
no  mention  of  cenotaphs,  but  the  underlying  idea  of  the  performance 
of  the  burial  rites  of  the  missing  is  clearly  indicated. 

"  When  the  actual  procession  takes  place,  waggons  carry  coffins 
of  cypress-wood,  one  for  each  tribe.  In  them  are  the  bones  of  the 
tribe  to  which  each  individual  belongs.  One  bier  is  borne  empty, 
fully  furnished  forth,  for  the  missing  who  had  not  been  discovered  at 
the  taking  up  of  the  dead." — fua  &l  icKivrj  K€vrf  ^cpcrot  * ^orpfafLemi  rSiv 
af^vmvy  oi  &v  /i^  €vp€OSKnv  ets  ovatpco'tv.     (n.  34.) 

M.  Edward  Cuq,  in  the  article  ''Funus"  in  Daremberg  and 
Saglio's  Dictionnaire  des  AfUiquitds,  has  collected  the  sense  of  a 
number  of  passages  on  cenotaphs  from  Roman  writers.  His  statement 
so  fully  covers  the  ground,  it  will  be  sufficient  to  quote  the  passage, 
referring  the  reader,  for  authorities,  to  the  notes  there  given : 

*  *  Si  le  corps  n'a  pu  etre  retrouv6,  la  s6pulture  n'est  que  *  imaginaire,' 
et  le  tombeau  porte  le  nom  de  c6i)otaphe  {c&notaphium).  La  con- 
struction des  cenotaphes  6tait  due  4  cette  croyance  que  Ykme  d6tach6e 
du  corps  avait  besoin  d'une  demeure.  Si  on  oe  lui  donnait  un 
tombeau  pour  asilc,  elle  errait  sans  trSve  ni  rcpos,  comme  un  g6nie 

1  The  words  koI  wvphv  fitydKriv  are  omitted  in  three  good  mss.  ;  they  are 
retained  in  two  good  mss.,  and  in  all  the  inferior  ones.  They  are  retained  by 
Dindorf ,  but  rejected  by  Zeune  and  others.  Zeune  remarks  that  he  never  heard 
of  a  funeral  pile  being  erected  in  conjunction  with  a  cenotaph.  When  the  sepul- 
chral nature  of  the  cenotaph  is  understood,  it  is  seen  that  the  intrinsic  evidence  of 
the  passage  supports  their  retention. 
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mftlfaisanL  Aussi,  d^s  que  le  c6iiotapIie  6tait  termine,  appelait-on  par 
trois  fois  I'ame  da  d^fnnt  pour  rinyiter  4  entrer  dans  la  demeure  qui 
Ini  etait  prepaid. 

''Les  c^notaphes  etaient  affectes  principalement  k  ceuz  qui  avaient 
peri  en  mer  ou  en  temps  de  guerre.  Tin  monument  de  ce  genre  fut 
construit  par  Germanicus,  pour  les  kme&  dee  soldats  des  16gions  de 
Tftros.  Le  cenotapbe  6tait  done  un  inane  hustum,  un  vacuum  sepulcrum 
et  la  s^ulture  6tait  tnanis. 

**  D  y  avait  une  autre  esp^ce  de  cenotaphe  6rig6  en  m6moire  d'un 
defunt  inhume  ailleurs  :  c' etait  un  honorarium  sepulcrum,  Tel  fut  ]e 
monument  construit  pour  Drusus,  sur  les  bords  du  Ehin,  par  les  soldats 
plac^  sous  ses  ordres,  tandis  que  son  corps,  transports  k  Rome,  Stait 
inimmS  au  Champ  de  Mars.  Le  christianisme  a  conserve  I'usage 
de  ces  cSnotaphes,  qui  furent  SrigSs  en  I'honneur  des  saints. 

"  Be  ces  deux  sortes  de  cSnotaplies,  la  premiere  a  le  caractire  d'uu 
kcui  religio9Ui^  mais  non  la  seconde.  Telle  est  la  decision  d'un  resent 
de  Marc-Aur^le  et  Verus,  rapporte  parUlpien."* 

The  sepulchral  character  of  the  cenotaph,  and  its  relation  to  the 
primitive  theory  of  the  ghost,  has  now  been  sufficiently  established.* 
In  the  grave-goods,  weapons,  "  food- vessels,"  &c.,  accompanying  pre- 
liistorie  interments,  we  have  evidence  of  the  existence  of  the  same 
fundamental  conception  of  the  ghost  as  a  double  of  the  body,  which 
underlies  the  theory  of  the  cenotaph,  and  it  seems  the  natural  con- 
cloaion  that  the  empty  barrows  are  cenotaphs.  But  fortunately  I  am 
able  to  relate  the  evidence  collected  in  this  Paper  directly  to  Ireland, 
and  thus  close,  at  least  for  Ireland,  the  chain  of  evidence  on  the 
subject. 

>  "  Punufl,"  p.  1396. 

*  We  should  perhaps  recognise  the  possibility  of  some  cenotaphs  being  what 
may  be  described  as  fictitious  cenotaphs.  That  is  to  say,  where  the  deceased  has 
^eoi  huried  abroad,  a  monument  might  be  erected  in  his  own  country,'  not  as  a 
iDeoioiia],  but  to  give  his  shade  a  dwelling  amongst  his  own  people.  The  case 
mentioned  by  Bancroft  of  a  trader  dying  abroad  perhaps  is  of  this  class.  The 
e«notaph  (tumulum  inanem)  erected  by  Andromache  in  Epirus  for  Hector  (buried 
<l<ewhere),  at  which  she  made  yearly  offerings  and  ''called  on  Hector's  spirit" 
(*'j£n«id,*'  m.  300),  is  also  in  point.  It  is  conceivable  that  a  people  migiating 
{ram  <me  eofontry  to  another  might  erect  tombs  to  their  hero  ancestors  in  the  new 
country,  to  that  their  shades  might  dwell  among  them  in  their  new  home.  There 
ii  no  evidence  that  this  was  done,  but  the  idea  seems  to  be  within  the  range  of 
Primitive  logic.  Cenotaphs  such  as  Cairn  d,  the  most  important  cairn  in  the 
cemetery  at  Loughcrew,  appear  to  require  some  such  explanation.  In  any  case 
the  suggestion  is  worth  throwing  out  as  indicating  a  direction  in  which  evidence 
nay  be  looked  for. 
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The  AgaUamh  na  S&niraeh^  or  Colloquy  with  the  Ancients,  trans- 
lated by  Mr.  Standish  H.  O'Grady,  from  the  Booh  of  Lismore^  a  us.  of 
the  15th  century,  is  a  topographical  tract  somewhat  after  the  manner 
of  the  Dindsenchus,  but  cast*in  narrative  form.  It  is,  like  the  Dind- 
senchus,  an  invaluable  store  of  ancient  lore  concerning  glens,  hills, 
lochs,  raths,  and  burial  mounds.  In  some  instances  the  opening  of 
grave-mounds  and  taking  therefrom  of  weapons  and  gold  is  recounted. 

The  following  story,  which  I  extract  in  full  (page  236),  is  of 
especial  interest,  as  direct  evidence  of  a  tradition  of  the  erection  of 
cenotaphs  in  the  heroic  age  in  Ireland  : — 

"  *  Caeilte,'  said  the  King  of  Munster,  *  what  are  these  two  great 
graves  that  we  see  ? '  '  The  three  dglaechs  that,  as  above,  took 
service  with  Finn  at  rdithin  na  n-ingnadh  and  had  the  wonderful 
hound ;  it  was  they  that  slew  the  two  warriors  whose  graves  those  are : 
Bonn  and  Dubhan,  the  King  of  Ulidia's  two  sons  out  of  the  North.' 
*How  perished  they?'  asked  the  king.  *The  three  lay  in  a  place 
apart  from  the  Fianna,'  Caeilte  replied,  *  with  their  hound  centrally 
between  them ;  and  when  once  night  came,  there  used  a  wall  of  fire 
to  surround  them  so  that  none  might  dare  even  to  look  at  them.  On 
the  night  in  question,  the  King  of  Ulidia's  sons  kept  watch  for  Ireland's 
and  Scotland's  Fianna,  and  thrice  made  the  circuit  of  the  camp.  The 
third  time,  however,  they  saw  the  fiery  wall,  and  Bonn  said  :  '  'Tis  a 
strange  thing  how  these  three  dglaechs  are  for  now  a  year  past,  and  their 
hound  amongst  them ;  for  they  have  proclaimed  that  after  nightfall 
none  must  go  look  at  them !'  Then  the  King  of  Ulidia's  sons  passed 
inside  through  the  fire- wall;  when  they  were  there  they  got  their  arms 
ready  to  their  hands,  and  so  scanned  both  men  and  dog.  But  the  huge 
hound  which  daily  they  had  in  the  chase  was  at  this  instant  no 
greater  than  a  lap-dog  such  as  a  great  lady  or  man  of  high  estate  may 
keep ;  one  man  moreover  with  his  keen  sword  naked  in  his  hand 
standing  sentry  over  the  animal,  while  to  the  mouth  of  the  same 
another  held  a  cuach  of  fair  silver ;  and  the  choicest  of  every  kind  of 
liquor  which  any  individual  of  the  three  might  require  of  him,  that  ia 
what  the  hound  kept  on  ejecting  from  his  mouth  into  the  cuach. 

**  Then  to  the  hound,  an  dglaech  of  them  said :  '  It  is  well,  thou 
noble  and  righteous  and  high-couraged !  give  heed  now  to  the 
treachery  wrought  thee  by  Finn ! '  At  this  the  hound  wagged  his 
tail  hard,  whereby  was  created  a  factitious  magic  wind  that  made  their 
6hields  to  fall  from  our  men's  hands,  their  swords  from  their  sides,  and 
to  be  cast  before  their  faces  into  the  fiery  wall.  Hereat  the  three 
killed  the  King  of  Ulidia's  two  sons ;  which  being  effected,  the  dog 
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tnrned,  applied  his  breath  to  fhem,  and  reduced  tbem  to  dust  and  aslies, 
so  that  nor  blood,  nor  fiesb,  nor  bone  was  ever  found  of  them.  '  Theirs, 
then,  are  the  two  mounds  concerning  which  thou  questionest  me,' 
ended  Gaeilte :  '  but,  mould  and  sand  excepted,  whosoeyer  should 
open  them  would  not  find  them  to  contain  the  smallest  thing.'  " 

This  remarkable  passage,  in  addition  to  the  evidence  it  furnishes 
d  the  erection  of  cenotaphs  in  prehistoric  times,  is  of  interest  aa 
flhowing  that  the  tradition  that  some  mounds  were  ''blind  mounds'* 
was  handed  down  to  a  late  period.  At  what  time  the  practice  of 
erecting  cenotaphs  ceased  in  Ireland  we  cannot  say,  or  whether  or  not 
the  people  of  the  early  Christian  period  had  contemporary  knowledge 
of  such  monuments ;  but  the  fact  that  the  existence  of  cenotaphs  has 
been  preserved  in  tradition  seems  to  explain  a  circumstance  in  con- 
nexion with  them  noted  by  several  observers. 

Mounds,  which  subsequently  proved  to  be  "blind,"  in  several 
instances  showed  no  signs  of  previous  disturbance. 

Dr.  Naue  speaks  of  blind  mounds  explored  by  him  as  "  la  plupart 
tieshien  construits"  (note,  p.  18).  Canon  Greenwell  describes  Willie 
Howe  aa  "  ^well  proportioned  and  symmetrically  made."  Ko  sign  of 
disturbance  was  noticed  at  the  apparent  entrance  to  Cairn  "  n  "  at 
Loaghcrew,  the  interment  in  which  it  was  therefore  thought  would  be 
foond  intact.  Can  the  explanation  of  a  case  such  as  Cairn  "  n,"  where 
▼e  find  the  other  cairns  of  the  cemetery  have  been  systematically  rifled, 
be  that  the  fact  that  it  did  not  contain  anything  was  well  known  in  the 
locality,  and  it  was,  therefore,  passed  over  by  the  mound  plunderers 
of  early  times ;  or  did  the  knowledge  of  the  treasure-^seekers  of  the 
practice  of  erecting  cenotaphs  enable  them  to  detect  such  empty 
mounds  without  the  necessity  of  an  exhaustive  search  ? 


[    30     ] 
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REPORT  UPON  THE  RAISED  BEACHES  OF  THE  NORTH- 
EAST OF  IRELAND,  WITH  SPECIAL  REFERENCE  TO 
THEIR  FAUNA.  Br  R.  LLOYD  PRAEGER,  B.E.,  M.R.I.A. 
(Plate  L) 

[Read  January  27,  1896.] 

Ths  present  Paper  is,  to  a  certain  extent,  supplementary  to  the 
Report  on  the  Estuarine  Clays  of  the  North-East  of  Ireland,  snh- 
mitted  to  the  Academy  in  1892.^  It  is  a  matter  of  regret  to  me  that 
the  termination  of  my  residence  in  the  North  of  Ireland  prevented  a 
more  full  and  detailed  survey  of  the  raised  beaches  of  the  north-east ; 
but  it  may  be  doubted  if  this  would  have  added  much  of  novelty  to 
our  knowledge  of  the  characters  and  fauna  of  these  deposits,  as  the 
more  important  localities,  such  as  Lame  and  Portrush,  have  now  been 
well  worked  up. 

The  raised  beaches  of  the  north-east  have  come  in  for  a  good  deal 
of  attention  from  geologists,  and  the  literature  of  the  subject  is  com- 
paratively extensive.  Only  a  few  papers,  however,  contain  more 
than  short  and  general  descriptions,  and  but  very  few  contain  definite 
information  relative  to  the  fauna  of  the  beds.  It  is  to  these  last  alone 
that  I  shall  have  occasion  to  refer.  But  let  it  be  said,  that  from  the 
writings  in  general  we  gather  that  at  frequent  intervals  round  the 
north-eastern  coast  there  exist  accumulations  of  gravel  and  sand, 
varying  in  level  from  high- water  mark  to  about  twenty  feet  above  it, 
and  containing  throughout  marine  shells  of  species,  in  most  cases 
still  living  in  the  vicinity,  and,  frequently  mixed  with  these, 
worked  flints  of  distinctly  human  origin,  so  that  these  beds  were 
ticcumulated,  and  their  elevation  effected,  during  the  human  period. 
The  raised  beaches  frequently  rest  on  blue  marine  clay,  characterized 
by  Scrobicularia  piperata,  Tapes  decussatus,  and  other  littoral  shells. 
Overlying  the  same  clay,  in  the  more  open  bays  and  estuaries,  we 
frequently  find  a  deposit  of  blue  marine  clay,  filled  with  shells  that 
frequent  water  of  five  to  ten  fathoms  in  depth.     I  have  elsewhere* 

>  Proc.  K.  I.  Academy,  3rd  ser.,  vol.  ii.  '  loc.  cit. 
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eipressed  my  belief  that  tlie  series  of  raised  beaches  referred  to  is  con- 
temporaaeons  with  this  upper  clay  bed,  and  that  the  elevation  that 
raised  the  gravels  to  their  present  height,  brought  up  the  clays  from 
their  place  of  deposit  in  some  few  fathoms  of  water  to  their  present 
position  at  or  near  high-water  mark. 

Professor  Hull  has  pointed  out^  that  the  elevation  above  present 
•ea-level  of  the  raised  beaches  of  the  east  coast  of  Ireland  increases 
as  we  pass  northward,  varying  from  high-water  mark  at  Dublin  to 
twenty  feet  above  it  on  the  Antrim  coast ;  and  he  identifies  this  Irish 
aeries  with  the  twenty-five-foot  raised  beach  of  Scotland.  Into  this 
suggestion  (which  Mr.  A.  Bell  states^  is  not  borne  out  by  the  fauna)  I 
need  not  at  present  inquire,  but  may  remark  that  my  observations 
bear  ont,  on  the  whole,  Hull's  statement  as  to  a  general  increase  of 
elevation  with  increasing  latitude. 

'^thont  further  preface  I  shall  proceed  to  my  notes  on  raised 
beaches,  and  they  will  be  taken  in  geographical  order,  beginning  with 
the  most  southern. 

Gbsbnork. 

The  raised  beach  at  Gxeenore  forms  an  extensive  spit  of  low  land, 
projecting  for  half  a  mile  into  Carlingford  Lough,  and  it  has  been 
long  known  as  a  locality  for  rude  flint  implements.  It  is  composed 
of  horizontally-bedded  gravels,  rising  to  about  fifteen  feet  above  high- 
water  mark,  and  containing  marine  shells  from  bottom  to  top.  The 
gravels  rest  on  estuarine  clay,  with  gravelly  layers.  The  fauna  of  the 
gravels,  as  observed  on  a  single  visit,  is  as  follows  : — 

Anomia  ephippium.  Serohteularui  piperaia. 

OUrea  edulis.  Mya  arenaria. 

Feeten  maximus.  Troehm  einerareus. 

LueifM  horealis.  LUtorina  ohtusata, 

Cardium  edtde.  Z.  Ittorea. 

Tapes  decuBsatus.  TurriteUa  terehra. 

7.  awreus,  Pwrpura  lapiUus. 
TeUtna  halthica. 

The  estuarine  clay  which  underlies  the  gravels  and  its  fauna  have 
been  treated  of  in  my  report  before-mentioned. 

'  <*  On  the  Raised  Beach  of  the  North-East  of  Ireland,"  Brit.  Asfioo.  Report, 
i872»  and  Phyaical  Geol.  and  Oeogr.  of  Ireland,  p.  107. 

<  "Final  Report  .  .  .  upon  the  Manure  Gravels  of  Wexford,*'  Brit.  Assoc. 
IlspoEt,  1890. 
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Cablikgfobd. 

Just  a  mile  from  Carlingford  Castle,  on  the  way  to  Gfreenore, 
beyond  a  piece  of  brackish  water  lying  inside  the  railway,  the  road 
makes  a  slight  cutting  through  a  raised  beach  for  a  length  of  about 
one  hundred  yards.  The  only  section  is  on  the  banks  by  the  roadside. 
There  is  to  be  seen  a  solid  bed  of  oyster-shells,  at  between  fifteen  and 
twenty  feet  above  high-water  mark,  and  for  a  few  feet  above  and 
below  this  layer  are  shell-bearing  gravels.  The  deposit  rests  on 
Carboniferous  limestone.     The  shells  found  were — 

Ostrea  edtdiB,  v.  c.  FateUa  vadgata,   r. 

Cardium  edule,   r.  Zittorina  obtusata.    r. 

Tapes  deeussatus.  v.  r.  Z.  literea.  c. 

Obeencastlb. 

On  the  side  of  Carlingford  Lough  opposite  to  that  last-mentioned, 
^t  the  uttermost  southern  extremity  of  county  Down,  an  extensive  sea- 
terrace  is  marked  on  the  Geological  Survey  map.  The  only  place 
here  which  I  have  had  an  opportunity  of  examining  is  the  shore  from 
Cranfield  Point  north-westwards.  At  Cranfield  Point  the  great 
deposit  of  granite  detritus,  which  stretches  round  the  southern  slopes 
of  the  Moume  Mountains,  forming  in  many  places  a  thirty  or  forty- 
foot  cliff  facing  the  sea,  gives  way  to  compact  blue  boulder-clay,  with 
large  blocks  of  polished  Carboniferous  limestone.  A  little  northward 
the  boulder-clay  is  capped  by  a  few  feet  of  marine  gravels,  eight  or 
ten  feet  above  high-water  mark,  evidently  a  raised  beach.  Saxicava 
rugosa,  Patella  vulgata,  and  Zittorina  litorea  were  collected,  the  first 
in  a  limestone  pebble.  Further  northward  the  Carboniferous  lime- 
stone crops  out  in  low  reefs  on  the  shore. 

ElLLOUGH. 

At  the  head  of  Eillough  Bay  a  low  estuarine  flat  runs  inland  for 
about  a  mile,  at  a  level  slightly  above  high  water.  Drain-cuttings 
here  show  a  foot  of  sandy  clay,  then  a  shelly  layer,  and  under  that 
several  feet  (base  not  seen)  of  very  fine,  tough,  pink  and  grey 
laminated  clay,  without  shells.  The  shell  layer  is  made  up  of  abun- 
dance of  Cardium  edtde^  Tellina  halthioa,  Scrohicularia  piperata,  and 
Zittorina  litorea.  Stretching  across  the  lower  end  of  this  flat,  a  fine 
raised  beach  faces  the  sea.  The  Ardglass  railway  runs  along  the  top 
of  the  raised  beach,  and  cuts  through  it  at  Eillough  Station.    At  this 
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^  it  is  seen  resting  on  red  bonlder-clay,  its  snrface  being  twelve  to 
fomteen  feet  above  high  water.  Shells  of  a  few  species  are  abun- 
dant—- 

(krdium  eduU.   c.  IVoehw  umhUieatus,  f . 

Troehut  dnerareue,  c.  Oatrea  edulis,  v.  r. 

LiUorina  obtusata.  c.  Purpura  lapillus.  v.  r. 

Z.  litoTM.  c.  Naua  {incrassata  ?)  v.  r. 

Sahdesl  Bat. 

Konnd  this  little  bay,  which  lies  east  of  Groomsport,  extends  a 
eliff  of  fine  sand,  rising  from  near  high-water  mark  to  a  height  of 
fifteen  feet.  A  level  field  extends  backwards  from  its  top.  The  sand 
is  stratified  horizontally,  and  is  full  of  marine  shells,  which  occnr  in 
beds  and  irregular  pockets,  some  of  which  almost  suggest  human 
agency.  Patella  vulgata,  Littorina  ohttuata,  Z,  Utorea^  and  the  land- 
shell  Helix  aeuttu  are  the  prevailing  species.  I  also  observed  Pecten 
funo,  Mytilue  modiolus,  Venue  giMina^  Topee  virginiue,  Solen  sp., 
Droekut  dnerarene,  Littorina  rudie. 

Baxlyholmb  Bat. 

Before  the  present  sea-wall  was  built,  the  raised  beach  here  over- 
bung  the  strand  as  a  cliff  of  sand  and  gravel  twenty  feet  in  height, 
inliabited  by  quantities  of  sand-martins.  Shells  are  rare  in  this  bed ; 
bat  at  one  spot,  in  a  sandy  layer  three  feet  below  the  surface,  and 
fifteen  feet  above  high  water,  I  obtained  Oetrea  edulis,  Mactra  sub- 
inmeata,  Troehus  dnerareus,  Littorina  ohtusata.  The  shells  were  in  a 
Tery  crombling  condition.  The  gravels,  which  lie  in  horizontal  beds, 
rest,  at  about  half -tide  level,  on  a  thin  layer  of  blue  clayey  sand, 
lepresenting  probably  the  Estuarine  olay  zone.  Below  this  is  the 
well-lmown  bed  of  submerged  peat,  only  about  six  inches  thick,  but 
eontaiDing  the  upright  stumps  of  Scotch  fir  and  other  trees,  in  their 
aatoral  position.  Below  this  is  a  thin  layer  of  bluish  sandy  day, 
vary  tough,  and  full  of  branches  and  roots,  succeeded  by  fine  red 
amd  or  fine  red  day.  To  the  westward  the  boulder-clay  rises  up 
bom  bdow  this  series. 

Cabvalba. 

Mr.  W.  H.  Patterson  pointed  out  to  me  a  rather  interesting 
deposit  on  the  shore  below  Camalea  Station.  It  consists  of  a  shell 
bed  of  small  extent,  six  to  twelve  inches  thick,  lying  irregularly  on 
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the  Ordovician  rocks  of  the  shore,  ahout  six  feet  above  ordinary  high- 
water  mark.  It  is  covered  with  one  foot  of  reddish  clay,  evidently 
washed  down  from  the  slopes  above.  The  shells  are  tightly  wedged 
together,  and,  though  all  still  living  in  the  neighbourhood,  they  are 
of  interest  as  having  a  much  less  littoral  character  than  is  usual  in 
the  beds  we  are  considering — 


Anotnia  ephippium.  f . 

T,  magus,  v.  r. 

Ostrea  edulis,    c. 

Littorina  ohtusata,  c. 

PecUn  varitu,  r. 

Z.  litorea.   c. 

P.  op&reularis,  f . 

Rissoa  membranaeea.  v.  r. 

P.  pusio,    f . 

Eydrohia  tdvm.  v.  r. 

P,  maximus.   f . 

TurritelU  terebra.   c. 

Venw  exoUta.  v.  c. 

Cerithium  retieulatum,   r. 

V.  lineta.  r. 

V.faaeiata.   f. 

Nassa  reticulata,  r. 

Cardium  echinatum.  c. 

FusuB  antiquus.  f. 

Cyprina  ialandiea.   r. 

F.  yracilis,   v.  r. 

Lutraria  elliptiea.  f . 

Pleurotoma  rufa.  v.  r. 

Solen  ensis,   r. 

Patella  vulyata.  c. 

I^oohu8  cinerareuB.  c. 

Bdlanus  sp.  f . 

T.  umhilieatus.  f. 

KonrxoAB,  Holtwood. 

The  Einnegar  is  a  sickle-shaped  bank  of  gravel,  running  for  half- 
a-mile  from  the  slight  promontory  on  the  shore  below  the  town  of 
Holywood,  in  a  direction  parallel  to  the  coast.  The  gravels  rest  on 
the  thick  deposit  of  estuarine  clay  that  fills  the  upper  portion  of 
Belfast  Lough,  and  they  have  been  long  noted  as  yielding  flint 
implements.  At  the  extreme  point  the  bank  bends  sharply  back- 
wards, so  as  to  form  a  little  hook.  In  the  construction  of  a  rifle 
range  in  1887  this  hook  was  cut  through,  and  was  found  to  consiBt  of 
sand  and  shells,  lying  on  the  estuarine  clay,  and  running  in  under 
the  gravels,  which  rested  on  it  in  tolerably  evenj  horizontal  beds 
(PI.  I.,  fig.  1).    The  following  shells  were  noted : — 

Anemia  ephippium.  i.  V.  yaUina.  v.  r. 

Ostrea  edulis.  v.  c.  Tapes  viryineus.  f . 

Mytilus  edulis,  v.  c.  T.  puUastra.  r. 

Cardium  edule.  v.  c.  T.  deeussatus,  f . 

Venus  exoleta.  v.  r.  T,  aureus,  r. 
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TiHina  halthiea.  t  TurritMa  terehra.  c. 

Mtctra  suhtnmcaia.  y.  c.  Cerithium  retunUatum,  c. 

SdenenstM.  r.  Nassa  reticulata,  r. 

PtMla  vulgata.   f.  Bueeinum  undatum.   c. 

7Vv«^  einerareus.  r.  .FWim  antiquus,  I. 

Littorina  ohttuata.  c.  iA«r«fl;  mnooMM.  ▼.  r. 

Z.  Utorea.  v.  c.  Purpura  lapHlus.  f . 

The  deposit  is,  however,  practically  composed  of  Ostrsa,  Mytilus^ 
CerHum,  Ifaetra,  and  Zt ^^or«ik»  litorea,  mixed  with  sand.  Immediately 
aboTe  this  bed  was  a  layer  of  grey  sand  a  foot  deep,  succeeded  by 
the  gravels  which  form  the  Einnegar.  The  sand  was  destitute  of 
shells,  nor  have  I  found  shells  in  the  overlying  gravels,^  though  they 
have  unquestionably  been  thrown  up  by  the  sea  as  a  bank  between 
tides,  or  at  low-water  mark.  And  this  leads  me  to  repeat  that  the 
teim  '  raised  beach '  is  commonly  used  to  describe  not  only  heaehes^ 
hat  also  hanks  and  sea-heds^  that  have  been  elevated.  The  Einnegar 
▼as  undoubtedly  a  bank  thrown  up  by  currents,  rather  than  a  beach ; 
the  Cuiran  at  Lame,  to  be  referred  to  presently,  is  a  very  fine 
example  of  an  inter-tidal  or  submarine  bank  which  has  been  elevated. 
A  bank  of  similar  character,  still  at  its  original  level,  and,  like  the 
Kumegar  and  Gurran,  forming  a  sickle-shaped  spit,  may  be  seen  at 
low  tide  at  KUlowen,  near  Bostrevor. 

WssT  Bakz. 

Though  it  cannot  be  described  as  a  raised  beach,  being  situated 
between  high  and  low- water  level,  reference  may  be  made  to  a  curious 
deposit  of  shells  occurring  atthe point  of  the  West  Bank,  which  projects 
eastwards  across  Belfast  Lough,  three  miles  below  Queen's  Bridge,  and 
which,  till  cut  through  in  the  formation  of  the  Victoria  Channel, 
formed  a  barrier  round  which  all  vessels  approaching  Belfast  had  to 
steer.  The  point  of  the  bank,  which  is  composed  of  over  thirty  feet 
of  solid  estuarine  clay,  gleams  white  at  low  water  on  a  sunny  day 
but  it  was  not  until  I  visited  the  spot,  in  1891,  that  I  learned  the 
cause  of  its  brilliance.  At  low  spring  tide,  amid  miles  of  dreary  mud- 
flats, the  point  of  the  bank  rises  out  as  a  steep  slope  of  pure  shells, 

^  Canon  Grainger  has  recorded,  in  '*Nat.  Hist.  Beview,"  1869,  Froc.,  p.  16, 
the  following  ahella  from  **  ten-feet  elevation,  Kinnegar,  Holywood": — Anomia 
««dMto,  0$trM  eduHt,  Cardium  edule^  MaeUra  tuhiruncata^  Littorina  /t^r^o, 
TStnitiOa  ammunit,  Cerithium  retieulatumy  Nasta  r§ticulata, 
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six  feet  in  height.  Myiilus  edults,  which  lives  in  thonsandB  on  the 
BniToanding  flats,  constitnteB  about  ninety  per  cent,  of  the  whole,  but 
the  remainder  include  a  number  of  species  which  do  not  now  live  in 
the  immediate  yicinity — 

Ostrea  edtdis.  f .  Troehus  einerareui,  r. 

Anemia  ephippiwn*  ▼.  r.                   Lacuna  divaricata.  ▼.  r. 

Peeten  sarins,  v.  r.  Littcrina  litcrea.  ▼.  r. 

P.  opereularia.  v.  r.  Z.  rudis  (juv.).  r. 

Nueula  nucleus,  ▼.  r.  X.  ohtusata,  f . 

Fenus  gdlUna.  v.  r.  Rissoa  membranaeea.  f . 

Tapes  aureus,  f.  R.  parva.  r. 

Cardium  edule  (juy.).  r.                   JR.  alhella.  v.  r. 

C.  eehinatum.  ▼.  r.  Hydrohia  ulca.  r. 

C.  exiguum.  v.  r.  TurriteUa  terebra.  r. 

Zucina  lerealis.  y.  r.  Odostomia  unidentata.  f . 

Tellina  halthiea.  t.  r.  Cerithium  reticulatum.   c. 

Maetra  subtruneata.  r.  r.  Ndtica  catena,  v.  r. 

Jfytf  or^norui.  r.  r.  Nassa  inerassata.  f . 

Corhda  gibha.  ▼.  r.  Pleurototna  rufa.  f . 

The  rarity  of  Cfln^um  Mliib,  TeUina  balthica,  JETydrebia  uhts^  and 
My  a  arenaria,  which  live  in  great  abundance  in  the  Ticinity,  as  qnite 
as  noteworthy  as  the  occurrence  of  many  shells  which  are  not  now 
inhabitants  of  the  neighbourhood.  This  accumulation  may  be  paral- 
leled with  the  wonderful  shell-banks  of  Lough  Poyle,  which  have 
been  referred  to  by  Portlock/  from  which,  at  the  time  he  wrote,  over 
69,000  tons  of  shells,  chiefly  T,  terebra,  were  removed  annually,  with- 
out any  failure  or  diminution  in  the  supply.  In  that  case,  as  in 
the  present,  most  of  the  shells  cannot  haye  lived  in  the  vicinity,  but 
must  have  been  brought  by  tidal  currents. 

KiLBOOT. 

The  raised  beach  at  Salroot  was  mentioned,  and  a  short  list  of  its 
flheUs  given,  by  Hull,  in  1872,*  the  species  recorded  being  Anemia 
ephippium,  Cardium  edule^  Patella  pulgata,  Troehus  umbiHeatus^  Litto^ 
rina  litoralis,  X.  literea,  Cerithium  reticulatum,  Nassa  reticulata^ 
Buecinum  undatum.    In  the  Memoir  to  Sheets  21,  28,  and  29  of  the 

1  "Geology  of  Londonderry/'  ftc.,  1843,  p.  163. 
*  Report  of  Brit  A«oo.,  1872. 
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Geological  Smrey  of  Ireland  (1876)  this  list  is  repeated,  with  the 
addition  of  Peeten  maximus. 

Mr.  Mark  Stirrup,  F.G.8.,  in  his  Paper  on  <<The  Baised  Beaches 
of  County  Antrim,"  ^  gives  a  list  of  "  shells  of  old  beach,  mixed  with 
recent  ones,"  found  on  the  shore  at  Kilroot :  the  species  which  are  not 
marked  as  '*  recent"  are — MytiluB  edulU,  Patella  wdgata^  JVoehut 
cuurarewy  Littorina  littoralis,  L.  litorea,  Biuoa  sp.,  Purpura  lapiHut^ 
Buccinum  undatum,  Nmm  reticulata. 

The  raised  beach  ia  seen  along  the  shore  west  of  Kilroot  railway 
station*  On  the  foreshore,  at  Eilroot  Point,  there  is  a  small  exposure 
of  estnarine  clay  of  the  lower  or  Scrobicnlaria  zone,'  resting  on  a 
thin  bed  of  submerged  peat,  which  lies  on  red  boulder-clay.  Before 
the  present  sea-wdl  was  built,  the  gravels  were  seen  to  rest  on 
the  estnarine  clay,  so  that  here  we  have  the  typical  succession — 

Baised  beach. 
Estnarine  clay. 
Submerged  peat. 
Boulder-clay. 

The  raised  beach  was  formerly  well  exposed  in  gravel-pits  by  the 
ndlway,  a  short  distance  west  of  Kilroot  Station,  and  yielded  many 
rode  flint  implements,  as  has  been  recorded  by  Du  Noyer^  and  others ; 
bnt  these  pits  are  lately  worked  out.  On  the  shore  the  raised  beach 
may  be  seen  as  a  thin  band  of  shell-bearing  gravel  three  to  four  feet 
above  high- water  mark,  resting  on  boulder-clay,  or  on  New  Bed  marls. 
At  one  point  the  section  is  as  shown  in  Plate  I.,  fig.  2.  I  have  the 
following  shells  noted  from  the  Kilroot  raised  beach  : — 

Anemia  ephippium.  Patella  vulgata.   c. 

Oitrea  edulie.  Troehua  einerareus. 

Mfftilus  edulia,  Littorina  ohtueata,  v.  c. 

Cariium  edule.  L,  litorea.   v.  c. 

Vemu  exoleta,  Cerithium  reticulatum. 

Tapes  decuesatue,  Kaeea  reticulata, 

T.  aureus.  Purpura  lapiUue. 

TeQina  halthiea,  Buoeinum  undatum, 

Mactra  subtruncata,  Cypraa  europaa, 
Mya  truneata, 

«  Pioc.  Lit.  and  Phil.  Soc.  Mancherter,  xvi.  (1877). 
s  S«e  <*  Bepoit  on  the  Estuarine  C^Aya,"  &c.,  p.  214. 
>  Joum.  Geol.  Soc.  London,  Tola.  zziy,  xzy. 
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Labkb. 

The  beds  at  the  Curran  at  Lame  form  the  classic  raised  beach  of 
the  north  of  Ireland.  Many  papers  contain  references  to  this  deposit, 
especially  in  its  archsdologicsd  aspect,  as  a  famous  locality  for  rude 
flint  implements.  I  need  only  mention  sucb  as  refer  to  its  geological 
and  palffiontological  features.  Hull^  records,  as  found  in  this  raised 
beacb,  eleven  species  of  mollusca.  Grainger^  gives  a  list  of  twenty- 
five  species  obtained  by  him  at  heights  varying  from  ten  to  twenty 
feet  above  high  water.  In  Mr.  Stirrup's  paper,  already  referred  to,  a 
list  of  nineteen  species  is  given.  In  the  Report  of  the  Belfast  Nat. 
Field  Club  [first]  Lame  Gravels  Committee'  a  few  species  are  men- 
tioned, which  were  determined  by  Mr.  8.  A.  Stewart.  In  the  lleport 
of  the  Field  Club's  second  Committee  of  Investigation,^  which  was 
drawn  up  by  myself,  fifteen  species  are  noted.  I  give  a  full  Kst  of 
the  fossils  which  have  been  found,  distinguishing  the  authorities  by 
the  initial  letters  of  their  names  (H.  =  Hull,  G.  «  Grainger,  Sp.  « 
Stirrap,  St.  =  Stewart,  P.  =  Praeger) : — 

Anomia  ephippiutn,    H.  G.  Sp.          Serohtcularia  alba,   Sp. 

St.  Cwrhula  gihha.  G. 

Ottrea  edulis.  G.  P.  Saxieava  rugoaa,   G. 

Peeten  varius.   G.  Patella  vulgata.    H.  G.  Sp. 

P.  maximus.  S.  P.  Seleton  pelluetdum.    G. 

JSTelUa  suborhietdaris.  G.  M.  pelluoidum,  var.  lavii,    Sp. 

Zueina  horealU.  G.  Sp.  St.  P.           Drochus  einerareuB.    G.  Sp.  P. 

Cardium  edule.  H.  G.  Sp.  St.  P.  T.  umbOufatus.    H.  Sp. 

C,  exiguwn,    Sp.  T.  magus,   G. 

Cyprina  talandiea,  P.  T.  uhyphimus.   G.  P. 

Venus  lincta,   S.  Littorina  obtusata.    IT,  G.  Sp. 

Tapes  pullastra.  G.  Sp.  P.  St.  P. 

T.  decussatus.    P.  Z.  litorea.  H.  G.  Sp.  St.  P. 

Telltna  balthica.  S.  L.  rudts.   G.  Sp.  St.  P. 

T,  tenuis,  G.  Rissoa  membranaeea,  H. 

Maetra  species.    Sp.  Twrritella  terebra,    G.  P. 

^  firit  Abboc.  Report,  1872. 

>  Brit  Abmc.  Report,  1874. 

3  Proo.  B.  N.  F.  C,  1886-87,  p.  619. 

«  Ibid,,  1889-90,  p.  198. 
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CeriMum  retieulatum,    H.  G.  Purpvra  lapiUu8,    G.  Sp.  P. 

Natiea  species.     Sp.  Buecinum  undatutn,    H.  G.  Sp. 
NasM  reticulata,    fl.  G.  Sp.  P. 

K  pygnuM,    G.  Fimis  antiquue,  H. 

The  moUnscan  laima  of  the  gravels  is  yet  by  no  means  thoroughly 
▼orked  out  Mr.  Joseph  Wright  has  recorded^  sixty  species  of  Eorami- 
mfera  from  these  gravels. 

Such  full  descriptions  of  the  Curran  beds  have  been  published  in 
the  Papers  already  referred  to,  that  it  is  only  necessary  to  summarize 
that  at  their  place  of  greatest  development  they  consist  of  current- 
bedded  gravels,  twenty-one  feet  in  thickness,  containing  marine  shells 
and  worked  flints  from  top  to  base,  and  resting  on  estuarine  clay,  the 
surface  of  which  is  at  high  water  level.  The  vertical  position  of 
certain  bivalves  proves  that  they  lived  buried  in  the  gravels  while  the 
deposit  was  accumulating.  This,  and  the  bedding,  show  that  the 
depoBit  is  an  old  inter-tidal,  or  submarine,  bank.  Sections  on  different 
parts  of  the  Cuzran  vary  greatly.  On  the  south  side  of  the  railway, 
close  to  the  Curran  station,  was  seen  the  succession  just  mentioned. 
A  hundred  yards  northward  a  bank  of  boulder-clay  rises  up,  till  there 
is  only  two  feet  of  gravel  on  the  top  of  it.  In  pits  at  the  old  pottery, 
six  feet  of  gravels  overlay  the  estuarine  clay,  the  surface  of  which 
was  here  six  feet  above  high  water.  In  a  ten-foot-deep  trench,  made 
in  1887  for  the  liame  outfall  sewer,  along  the  road  which  crosses 
the  Cniran  near  this  old  pottery,  a  good  section  was  exposed,  as  in 
Plate  I.,  fig.  3,  which  shows  the  beds  actually  seen  in  the  cutting 
from  the  old  pottery  to  the  eastern  shore.  The  thick  bed  of  yellow 
sand,  which  at  this  place  suddenly  intervenes  between  the  gravels 
4uid  the  estuarine  day,  contained  many  shells.  In  the  ten  minutes 
at  my  disposal  on  the  day  when  I  saw  the  cutting,  the  following 
were  noted : — 

Anomia  fphtppium.   v.  r.  Zueina  hor6dl%9.    v.  r. 

Ostrea  idulis.    c.  PeetuneuluB  glycymeris.    c. 

Peeten  varius»  v.  r.  Cardium  edule.    c. 

P.  maxmuB,  f.  VenuB  exoleta,  c. 

Montacuta  btdentata.  f.  V.fiueiata,  r. 


»  "Port-Tertiary  Poraminifeia  of  N.-B.  Ireland,"  Proc.  B.  N.  F.  C,  1879- 
^0,  Appendix. 
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V,  ovata,  y.  r.  Lacuna  divarieata,  v.  r. 

Tapes  virgineus.  ▼.  r.  Littcrina  ohtusata,   v.  r. 

T,  aureus,  var.  cvaia.  v.  r.  Z.  litorea,   c. 

Tellina  halthica.   c.  Z.  rudis,  yar.  tsnshrosa.    y.  r. 

Serohicularia  alba,  y.  r.  Rissoa  striata,  r. 

iS.  piperata,  r.  JSydrohia  ulva,   r. 

Patella  vulgata.   c.  jl^/»«  supranitida,    y.  r. 

JSelcum  pellueidum,  yar.  20rt«.  Cerithium  reticulatum.    t.  r. 

y.  c.  Purpura  lapillus.   c. 

Troohus  cinerareus.  c.  Puectnum  undatum.  r. 

2^.  umhilicatus.   y.  r.  Murex  ertnaceus.  y.  r. 

T.  magus,  y.  r.  Melampus  hidmtatus,  y.  r. 

This  is  by  far  the  most  fossiliferous  bed  yet  discoyered  in  the 
Lame  raised  beach,  and  ten  of  the  species  are  additions  to  the  fauna ; 
the  shells  were  in  a  much  better  state  of  preseryation  than  those  of 
the  oyerlying  grayels. 

Stirrup^  mentions  this  sand  bed  as  fringing  the  present  shore  from 
Lame  [Harbour]  northward  to  Waterloo,  capped  by  grayels,  the  top 
of  which  was  fiye  to  six  feet  aboye  high  water.  The  sand  contained 
thick  beds  of  shells,  consisting  for  the  most  part  of  PatellsB,  Littorin89, 
and  Trochi,  which  might  be  traced  for  seyeral  yards  at  a  time,  and 
then  died  away.  He  notes  the  following  species  of  fossils  : — Patella 
vidgata,  P.  l<BVis,  Pectunculus  glycymsris,  Scrohtcularta  piperata  (?), 
Trochus  cinerareus,  Zittorina  littoralis,  Z.  rudis,  Z.  litorea.  Purpura 
lapillus,  tooth  of  Pos  longifrpns.  The  last-named  was  found  firmly 
embedded  in  the  sand  at  its  junction  with  the  overlying  grayel,  and 
was  determined  by^Prof .  Boyd  Dawkins.  On  account  of  its  smaller 
eleyation  above  the  sea,  he  placed  this  deposit  on  a  horizon  with  the 
raised  beach  at  Kilroot,  &c.,  and  considered  them  of  a  later  date  than 
that  of  the  Curran  (along  with  which,  by  the  way,  he  places  the 
glacial  raised  beach  of  Ballyradder,  which  is  capped  by  a  thick  deposit 
of  boulder-clay).  But  in  spite  of  the  much  better  preservation  of  its 
fauna,  there  can  be  no  doubt  that  the  sand-bed  is  of  the  same  'age  as 
the  Curran  gravels,  and  has  its  place,  indeed,  near  the  base  of  the 
series.  Fig.  3  shows  clearly  how  the  sand  runs  in  under  the  gravels, 
and  as  to  the  state  of  preservation  of  its  fauna,  it  has  elsewhere' 
been  stated  that  the  fossils  in  the  lowest  bed  reached  during  the 

^  Loe,  eit, 

»  Proc.  B.  N.  P.  C,  1889-90. 
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excaTations  of  the  Belfast  Field  Club  Committee,  were  remarkably 
fresh  and  well-preserved,  much  more  so  than  those  of  the  superior 
beds. 

This  completes  my  own  notes  on  the  north-eastern  raised  beaches, 
bat  it  may  be  allowed  to  me  to  briefly  mention  any  records  of  fossils 
that  have  not  been  already  referred  to,  in  order  that  a  complete  view 
may  be  obtained  of  the  raised  beach  fauna,  so  far  as  it  is  known. 

In  Grainger's  Paper  in  <'Nat.  Hist.  Beyiew,"  1859,  already 
referred  to,  the  following  marine  shells  are  recorded: — 

Whue  Abbey,  thirty  feet  elevation. — Ostrea  edulis,  Peeten  tnaxi-^ 
«w,  MyiUua  edtdtSf  Cardium  edule,  Tapes  aureus,  Tellina  balthiea, 
Trsekus  einerareui,  Ziitorina  literea^  L,  rudis,  L,  ohtusata,  Purpura 
lapiUus. 

OxiEETCASTUS,  twcuty  f oct  clevation. — Cardium  edule^  Tellina  hal^ 
thiMy  LiUorina  ohtusata,  Z.  litorea,  Z.  rudis^  Hydrobia  ulva,  Cerithium 
r4ietdatum. 

Baitss  of  Thbes-Mile  "Watsb,  ten  feet  elevation. — Mytilus  edulisy 
PsteUa  fulyatay  Balanus  sp. 

JoKDAirsTowir,  three  feet  elevation. — Anomia  ephippium,  Peeten 
operculariSy  Mytilus  modiolus^  M,  eduHs,  Cardium  edule,  Venus  exoleta, 
V.  yaHiruiy  Tapes  decussatus^  Maetra  subtruneata,  Tellina  balthiea^  My  a 
truneaia,  Patella  vulgataj  Littorina  obtusata,  L,  litarea^  L,  rudis, 
Turrite^  terebra,  Apwrhais  pes-peleeani,  Cerithium  reticulatum.  Pur- 
f^a  la^nllue,  Nassa  reticulata,  N.  incrassata,  Buccinum  undatum,  Fusus 
mUiquuSy  Pl&uroioma  rufa,  Serpula  vermieularie,  8,  triquetra. 

Cabbicxfebous,  forty  feet  elevation. — Anemia  ephippium,  Ostrea 
fduUs,  Peeten  opercularis,  Mytilus  modiolus^  M.  edutisy  Cardium  edule, 
Madra  eubiruneata,  Troehus  einerareuSy  Littorina  litorea^  Z.  rudis^ 
Cerithium  reticulatum,  Buccinum  undatum,  Serpula  triquetra.  In 
"Brit.  Assoc.  Report,"  1874,  Grainger  supplies  the  additional  infor- 
mation, that  these  were  collected  in  a  nosed  beach  beyond  Carrick- 


The  lists  from  "  one  foot  elevation  "  are  not  worth  giving,  in  the 
alicence  of  any  particulars  regarding  the  conditions  under  which  they 
vere  found.  In  no  case  in  this  Paper,  unfortunately,  is  any  information 
given  relative  tothe  deposits  from  which  the  shells  were  obtained;  those 
feom  "sixty  to  eighty  feet  elevation,  Co.  Down  Railway  cuttings," 
▼ere  certainly  obtained  from  glacial  bods.*  The  remainder  which  I 
I  have  quoted  above  were,  no  doubt,  obtained  from  raised  beaches ;  but» 

*  Bee  M'Adam,  in  Joam.  GeoL  Soo.  Dublin,  vol.  iv.,  port  2,  No.  2  (1850). 
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I  belieye,  the  height  of  forty  feet  at  Carrickfergus,  thirty  feet  at  White 
Abbey,  and  twenty  feet  at  Greencastle  (which  the  author  indicates 
are  heights  above  high  water)  are  exaggerated ;  bo  far  as  I  am  aware, 
the  most  elevated  raised  beach  in  the  district  is  that  of  Lame,  which 
rises  to  about  twenty-two  feet  above  high  water. 

Mr.  W.  A.  Traill  has  noted^  a  few  fossils  of  Antrim  raised 
beaches : — 

Craiovtlleh,  three  miles  S.-E.  of  Glenarm,  at  the  mouth  of  the 
stream,  four  to  eight  feet  above  high  water. —  Venus  ^^lineta  or 
ohsoUta,^^  Patella  vtdyata^  Beleian  peUueidum  var.  lavis^  Zittorina 
chtusata,  L.  litorea,  IVoohus  sp. 

Closebttkn  Bat,  five  miles  S.-E.  of  Qlenarm,  in  the  townland  of 
Fourscore,  four  to  eight  feet  above  high-water  mark. — Peetuneukts 
ylyeymerisj  Cyprina  islandiea^  Patella  vulyata,  JSeleion  peUueidum  var. 
lavie,  Zittorina  ohtusata^  L.  litereay  Iroehus  einerareus. 

Lastly,  we  have  the  famous  raised  beach  of  Portrush,  discovered 
by  James  Smith  of  Jordan-hill,  and  first  described  by  Portlock':  ''The 
remarkable  accumulation  of  shells,  mixed  with  sand,  which  occupies  a 
bowl-shaped  hollow,  about  ten  feet  above  the  sea  on  the  north  side  of 
Portrush,  and  open  in  that  direction  to  the  sea."  Portlock  gives  a 
list  of  the  foBsilB,  eighty-eight  in  number,  supplied  by  Smith,  and 
adds  to  these  the  coral  Caryophyllia  Smithii.  Smith's  own  comment 
is  worth  quoting: — "This  dielly  deposit  seems  to  have  been  a  sheltered 
bay  into  which  the  shells  have  been  drifted,  with  a  small  admixture 
of  land-shells,  washed  down  by  floods ;  none  of  the  bivalves  have  both 
valves  together,  but  they  have  been  but  little  injured  by  the  action  of 
the  sea ;  I  have  never  met  with  such  a  variety  in  so  small  a  space, 
either  in  recent  or  ancient  beds." 

Grainger^  gives  a  list  of  fifty-four  species  obtained  by  him  in  this 
bed,  adding  a  few  species  to  its  fauna ;  Stirrup  includes  in  his  Paper 
a  short  list  of  its  fossils ;  and  Alfred  Bell,*  from  material  supplied  by 
local  correspondents,  has  added  others,  bringing  up  the  total  fauna  to 
no  less  than  126  species  and  varieties.  It  is  not  necessary  here  to 
reproduce  this  long  list,  but  attention  is  drawn  to  the  occurrence  of 
the  following  species : — Lima  hians^  Venus  verrucosa^  Venerupis  irus, 
JRissoa  albellaj  R.  costulata^  Odostamia  exeavata,  Adeorbis  subcarinatus, 

^  Geol.  Sunr.  Ireland,  Memoir  to  Sheet  20,  p.  21. 

*  GFedogy  of  Co.  Londonderry,  &o.,  p.  161. 

>  Bzit.  Auoe.  Beport,  1874. 

«  IM,,  1890;  and  also  Proc.  Roy.  Phyi.  See.  Sdiuburgh,  vol.  x.  (1880-90). 
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^fifhm  muneaiui.  The  Foiammifera  of  the  deposit,  to  the  number 
of  sixtj»  have  been  determined  and  catalogued  by  Wright.^  It  is  a 
mstter  for  congratulation  that  this  important  deposit  has  been  so 
tluiroaghlj  worked  up,  as  some  years  ago  it  was  destroyed  in  the 
process  of  road-making. 

I  have  now  enumerated,  or  referred  to,  all  records  that  I  know 
eoncenung  the  raised  beach  fossils  of  the  north-east  of  Ireland ;  and  it 
will  be  interesting  to  compare  this  fauna  with  that  of  the  deposits 
which  immediately  underlie  the  raised  beaches,  with  that  of  contem- 
poraneous beds  of  different  character,  and  with  the  present  fauna  of 
the  same  regions.  I  would  refer  to  my  Eeport  on  the  Estuaiine 
dajB,  pp.  213-6,  for  a  sketch  of  the  geological  succession  and  general 
character  of  the  post-glacial  series  in  the  north-east  of  Ireland,  and 
tile  changes  of  conditions  which  they  prove.  It  may  be  briefly  stated 
thai  the  typical  series  is  in  descending  order : — 

Raised  beaches,  )  ^^  x 

TT  ^      '       1        \  Gotemporaneous. 

Upper  estuarme  clay,   )  *^ 

Lower  estuarine  clay. 

Submerged  peat. 

Bands  and  grayels. 

Boulder-clay. 

The  only  f ossiliferous  Pleistocene  bed  yet  discovered  below  the 
boolder-day  of  the  district,  is  the  gravel-bed  of  Ballyrudder,  which 
yields  a  markedly  Arctic  fauna. 

The  boulder-clay  of  the  north-east  exhibits  the  weU-known  typical 
characteristics.  Overlying  it,  in  many  places,  is  a  fine  hard  red  clay, 
ahnost  devoid  of  pebbles  or  blocks.  This  bed  is  more  fossiliferous 
than  the  stony  clay  which  it  overlies.  Above  this,  sands  and  gravels 
attain  locally  a  considerable  development,  especially  in  the  neigh- 
bourhood of  Belfast.  These  beds  require  further  elucidation :  so  fax 
ifi  they  have  been  examined  they  yield  sparingly  a  fauna  similar  to 
^t  of  the  boulder  clay.  The  peat-bed,  which  comes  next  in  the 
enccession,  offers  a  tempting  field  for  research.  Well-preserved  plant 
remains,  and  elytra  of  beetles,  &c.,  are  often  abundant,  and  mamma- 
lian remains  occur.^  We  do  not  yet  know  much  of  the  fauna  and 
flora  of  this  bed,  but  it  contains  remains  of  hazel,  alder,  oak,  willows, 
Scotch  fir,  sedges,  and  flags.      Besting  on  the  peat  bed  comes  the 

^  Zoe.  eit. 

>  See  '<Beport  on  Estuarine  Clays,"  &c. 
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lower  or  Scrobicularia  zone  of  the  estoarine  clay,  a  littoral  deposit 
which  underlies  a  deposit  of  deeper  water,  the  upper  estuarine  clay, 
and,  in  other  places,  the  raised  beach  or  sea-hed. 

We  are  now  in  a  position  to  compare  the  faunas  of  the  Buccessiy» 
deposits  of  the  series.  This  wiU  yield  the  best  and  most  instraotiTe 
results  if,  eliminating  all  those  species  which  range  both  north  and 
south  of  the  British  area,  we  select  the  species  which  are  of  distinctly 
northern  or  southern  type — ^those  which  either  have  now  their  habitat 
altogether  outside  British  waters,  or  have  the  boundary  (northern  or 
southern)  of  their  area  of  distribution  within  this  region.  This  should, 
if  the  material  at  our  disposal  be  sufficient  for  such  an  analysis,  give 
us  a  key  to  the  northward  or  southward  fluctuations  of  the  fauna 
during  the  periods  of  deposition  of  the  beds  under  consideration.  I 
may  add  that  nowhere  else  in  Ireland  could  such  a  comparison  be 
instituted,  nor  do  I  know  of  any  area  of  the  same  size  in  England  or 
Scotland  where  the  glacial,  post-glacial,  and  recent  molluscan  faunae 
are  all  so  completely  represented  and  so  available  for  comparison. 
The  Ballyrudder  gravels  and  Belfast  Waterworks  boulder-clay  are  the 
most  foBsiliferous  glacial  deposits  in  Ireland.  The  estuarine  clays, 
with  a  total  fauna  of  340  species,  present,  so  far  as  I  am  aware,  the 
richest  post-glacial  fauna  in  the  British  Isles ;  and  the  raised  beaches, 
with  a  fauna  of  about  130  species,  also  abundantly  represent  the  life 
of  the  period.  Lastly,  the  extensive  researches  of  Thompson,*  Hynd- 
man,^  and  Dickie^  furnish  us  with  full  information  regarding  the 
existing  molluscan  fauna  of  the  north-east. 

For  the  purposes  of  this  comparison  it  is  necessary  to  assume  that 
the  shells  found  in  the  various  beds  lived  in  the  neighbouring  seas  at 
the  time  of  the  deposition  of  the  beds.  There  is,  of  course  always  the 
chance  of  derived  fossils,  but  this  chance  is  small,  to  judge  from  the 
very  small  percentage  of  derived  forms  in  recent  dredgings  or  on  our 
existing  beaches.  As  regards  the  present  fauna,  however,  this  risk 
has  been  obviated  by  admitting  only  such  species  as  have  been  taken 
alive  in  the  district. 

The  Ballyrudder  gravels  yield  a  percentage  of  exotic  forms  so 
much  higher  than  that  of  the  local  glacial  clays,  that  it  has  been 
thought  advisable  to  give  this  deposit  a  separate  column.     The  term 

»  "  Natural  History  of  Ireland,"  iv.,  1856. 

'  ''  Beports  of  the  Belfast  Dredging  Committee,"  Brit.  Assoc.  Beports,  1857, 
1868, 1859. 

'  *'  Beport  on  the  Marine  Zoology  of  Strangford  Lough,"  Brit.  Assoc.  Beport^ 
1867. 
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glacial  days  has  been  used  in  preference  to  boulder-clays,  since  the  fine 
clay,  often  without  bonlders,  which  has  been  already  referred  to,  has 
yielded  more  fossils  than  the  bonlder-day  proper.  The  placing  of  the 
raised  beaches  after  the  estuarine  clays,  is  not  intended  to  signify  neces- 
«rily  a  stratigraphical  relation ;  but  it  may  be  assumed,  with  tolerable 
certainty,  that  the  raised  beaches  are  in  no  case  older  than  the  clays. 

V  represents  a  species  of  Arctic  distribution,  not  now  living  in  the 
British  area.  N  represents  a  species,  whose  present  distribution 
ranges  from  Britain  northward  only :  most  of  these  have  their  head- 
quarters on  the  ScandinaTian  shores.  S  represents  a  species  whose 
present  distribution  ranges  from  Britain  southward  only:  most  of 
these  haye  their  headquarters  in  the  Mediterranean. 
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I  beHere  that  if  to  the  above  Table  were  added  those  species 
whose  distribution  is  mainly  northern  or  southern  (instead  of  entirslif, 
as  in  the  Table)  the  changes  in  the  character  of  the  fauna  would  be 
rendered  still  more  conspicuous ;  but  the  groups  of  shells  used  above 
▼ill  sufficiently  serve  the  purpose. 

From  an  inspection  of  the  above  Table  the  Arctic  character  of  the 
Ballyrudder  fauna,  and  the  northern  character  of  the  fauna  of  the 
boulder-clajs,  is  at  once  apparent.  Not  less  striking  is  the  distinctly 
southern  character  of  the  estuarine  clay  fauna,  and  of  the  raised 
beaches,  when  contrasted  with  the  columns  showing  the  f  acies  of  the 
existing  fauna.  If  we  add  up  each  column,  and  reduce  the  results  to 
percentages  of  the  total  fauna  of  each  deposit,  this  result  is  still 
more  striking — 
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This  result  may  be  expressed  graphically,  as  shown  below.  In 
fig.  1  (p.  48)  horizontal  distance  represents  time.  We  have  no  data  for 
aniving  at  even  a  rough  comparison  of  the  relative  intervals  between 
the  periods  under  consideration,  so  they  are  assumed  to  be  equal.  On 
one  side  of  a  base-line  the  percentage  of  northern  or  southern  species 
in  each  fauna  is  marked  off.  We  thus  get  three  curves,  representing 
the  increase  or  decrease  in  the  northern  or  southern  character  of  the 
fauna  of  the  north-east  of  Ireland,  from  glacial  times  to  the  present 
day. 

And  furthermore,  if,  as  in  fig.  2  (p.  48),  we  let  vertical  distance  on 
one  side  of  the  base-line  represent  percentage  of  northern  forms,  and  on 
the  other,  percentage  of  southern  forms  (the  one  being,  so  to  speak,  of 
opposite  sign  to  the  other),  and  draw  a  curve,  which  is  the  mean  of  the 
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three  curves  in  fig.  1»  this  curre  will  give  an  accurate  representation  of 
the  changes  in  the  character  of  the  fanna,  as  a  whole,  during  the  same 


Figure  I. 


period.  In  these  two  diagrams  we  observe  the  high  northern  character 
of  the  fiallyrudder  fauna.    A  rapid  dying  out  of  Arctic  and  northern 


Figure 


species  leaves  the  fauna  of  the  boulder-day  still  with  a  distinotly 
northern  aspect.    The  high  northern  species  now  all  disappear,  and 
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the  large  increase  of  southern  shells  is  accompanied  by  a  slight 
further  decrease  of  northern  types,  till  before  the  next  period  the  mean 
curre,  indicating  the  general  character  of  the  fauna,  has  crossed  the 
neatral  line,  and  the  fauna  of  the  estuarine  clays  and  raised  beaches 
is  seen  to  be  of  distinctly  southern  aspect.  This  is,  however,  the 
period  of  maximum  dominance  of  the  southern  shells.  Their  number 
is  seen  to  rapidly  diminish,  while  the  northern  element  remains 
tlmost  the  same,  so  that  at  the  present  day  the  neutral  line  has  been 
again  passed,  and  the  fauna  has  assumed  a  slightly  northern  aspect. 

A  cause  for  this  recent  coUapse  of  the  southern  fauna  of  the  north- 
eastern seas  has  not,  so  far  as  I  am  aware,  been  suggested,  nor  have  I 
any  explanation  to  offer.  It  may  be  pointed  out  that  the  north-east 
of  Ireland  has,  at  present,  the  most  northern  moUuscan  fauna  of  any 
portion  of  the  country,  and  this,  as  the  diagram  shows,  is  caused  by 
the  extinction  of  southern  forms  rather  than  by  the  immigration  of 
norfhem  ones. 

The  present  Paper  may  fittingly  conclude  with  a  detailed  aocount 
of  a  few  of  the  more  striking  of  these  recent  emigrations  from  the 
district  It  is  to  be  noted  that  the  north-eastern  part  of  Ireland  is, 
both  zoologically  and  botanically,  the  most  boreal.  The  mild  in- 
fluences which  characterize  the  western  coast  extend  right  up  to  the 
most  northerly  point  of  Donegal  and  of  Ireland ;  and  both  fauna  and 
flora,  terrestrial  and  marine,  attain  their  most  northerly  aspect  only 
when  we  turn  southward  round  Malin  Head,  and  reach  the  counties  of 
Dozy  and  Antrim.  In  accordance  with  this  statement,  it  will  be 
seen  that  some  of  the  shells  about  to  be  mentioned,  which  have  now 
forsaken  the  north-eastern  shores,  or  show  a  striking  diminution  in 
numbers,  still  flourish  in  the  milder  climate  of  Donegal,  which  is 
actnally  further  to  the  northward ;  while,  on  the  other  side,  their  line 
of  retreat  has  been  down  the  east  coast  towards  Dublin. 

Lima  hians,  Gmel.  In  the  estuarine  clay  period  lived  in  immense 
abundance  in  Lame  Lough,  and  more  sparingly  in  Belfast  Lough, 
and  off  Portrush.  I^ow  almost  extinct  in  the  district,  a  very 
few  specimens  only  having  been  dredged ;  lives  in  abundance  in 
Mulroy  Bay,  Co.  Donegal,  and  sparingly  off  Dublin,  but  is  not 
recorded  from  the  south  or  west. 

Tapei  auretUj  Gmel.  Its  first  appearance  locally  is  in  the  boulder- 
day  at  Belfast  Waterworks.  It  attains  great  abundance  in  the 
estuarine  clays  and  raised  beaches,  from  Larne  to  Greenore. 
As  a  living  species  it  is  extremely  rare  in  the  district,  and  in 
Ireland  has  its  headquarters  in  the  west  and  south. 

K.I.A.  FBOC.,  SXR.  HI.,  VOL.  IV.  E 
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Tapes  deeussatuSf  L.  A  soutbem  shell,  which  first  appeared,  like 
the  last,  in  the  Waterworks  boulder-clay.  Attained  immense 
profasion  in  the  estuarine  day  period,  but  has  now  beoome 
completely  extinct  in  the  district,  having  its  limit  in  Longh 
Swilly  on  the  one  side,  and  Carlingford  Lough  on  the  other. 
Beyond  these  limits  it  is  a  common  species  round  the  Irish  shores. 

Lueinopsis  undata,  Penn.  Attained  an  abundant  and  luxuriant 
development  in  the  estuarine  clay  period:  now  almost  extinct 
in  the  district,  but  found  at  Portrush  and  Magilligan.  Lives 
in  Lough  Swilly  and  westward,  and  on  the  eastemside  at 
Dublin. 

Oastrana  fragilisy  L.  A  southern  shell,  which  appears  in  the  estua- 
rine clays  of  Strangford  Lough.  In  a  living  state  its  nearest 
station  is  Lough  Swilly.  Elsewhere  in  Ireland,  its  present 
stations  are  in  the  sou^  and  west. 

Sorohieulariapiperata,  Bell.  Appears  in  the  Waterworks  boulder-day. 
In  the  lower,  or  littoral,  estuarine  clay  it  is  almost  invariably 
present  in  immense  profusion,  along  the  whole  north-eastern 
coast.  Now  quite  extinct  in  the  same  area,  having  its  nearost 
stations  just  outside  these  limits,  in  Lough  Swilly  and  in 
Carlingford  Lough.  Gonmion  all  round  the  rest  of  the  Irish 
coasts. 

Rissoa  dUbslla,  Lovdn.  Occurs,  often  in  enormous  numbers,  in  almost 
every  bed  of  estuarine  clay  in  the  loughs  of  Foyle,  Lame, 
Belfast,  Strangford,  and  Carlingford,  as  well  as  in  the  Portrush 
raised  beach.  Now  completely  extinct,  and  in  Ireland  only  found 
at  Bantry  Bay  in  the  extreme  south-west. 

Equally  instructive  is  the  evidence  afforded  by  certain  raised 
beaches  of  the  former  extension  northwards  and  eastwards  of  species 
which  are  characteristic  of  the  west-coast  fauna. 

Venus  verrucosa,  L.  A  southern  shell,  recorded  from  the  Portrush 
raised  beach,  and  from  prehistoric  shell-mounds  at  Rosapenna  in 
Korth  Donegal.^  It  is  an  abundant  species  in  the  south-west, 
now  finding  its  limit  on  the  south  coast  at  Youghal,  and  on  the 
west  coast  in  Co.  Sligo. 

Venerupis  irusy  L.  Another  characteristic  west-coast  species  of  southern 
type,  not  now  known  north  of  Bundoran,  but  occurring  in  the 
Portrush  raised  beach. 

1  W.  H.  Patterson,  in  Irish  Naturalist,  lu.,  p.  50  (1894). 
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fhekm  ImeaitUy  D.  C.  Abundant  at  the  present  time  on  the  west 
ooiflty  as  far  north  as  Bondoran.  Kare  on  the  east  coast,  but 
ranges  north  to  Ballywalter  in  Co.  Down.  Its  presence  in  l&e 
nised  beach  at  Fort  Stewart,  on  Lough  Swilly,  attests  its  further 
former  extension. 

Certain  genera  also  exhibit,  as  a  whole,  striking  fluctuations. 
Trophon,  so  characteristic  of  glacial  beds,  is,  with  the  exception  of 
T.  mwieaiui  in  the  Portrush  bed,  entirely  absent  in  the  estuarine 
days  and  raised  beaches,  re-appearing  in  the  present  north^ast^n 
seas  with  three  species.  Leda,  another  abundant  glacial  genus,  with 
three  species  in  the  local  deposits  of  this  age,  is  represented  in  the 
estuarine  clays  and  raised  beaches  by  only  a  single  yiJTe  of  Z.  mtnuta 
St  Bel&st,  though  two  species  inhabit  our  present  waters.  Astarte, 
vith  four  species  in  the  glacial  beds,  is  completely  absent  from  the 
estuarine  clays  and  raised  beaches,  re-appearing  with  two  species  at 
the  present  day.  Gyprina  is,  very  strangely,  almost  absent  from  the 
glacial  beds  of  the  north-east;  it  is  likewise  extremely  rare  in  the 
estuarine  clays  and  raised  beaches,  though  now  living  in  abundance. 
Tapes,  a  genus  of  rather  southern  proclivities,  is  not  represented  in  the 
Ballyradder  beds,  and  but  very  sparingly  in  the  boulder-clays.  In 
the  estuarine  clays  and  raised  beaches  all  the  British  species  are 
widely  diffused,  often  in  very  great  abundance,  while  at  the  present 
day  one  species,  as  already  mentioned,  has  migrated  completely  from 
the  district,  and  another  is  almost  extinct.  Yenus,  another  genus  of 
etrathem  tendency,  is  unknown  at  Ballyrudder,  and  very  sparsely 
^presented  (two  species  only)  in  the  boulder-clays.  The  estuarine 
days  yield  all  the  six  local  species,  which  have,  if  anything,  in- 
creased in  numbers  since  that  period.  Montacuta,  unknown  in  the 
giadal  beds,  swarms  in  the  estuarine  clay,  and  is  now  extremely  rare. 

We  have  now  traced,  so  far  as  is  possible,  the  history  and 
character  of  the  marine  fauna  of  the  north-eastern  comer  of  Ireland, 
^e  see  that,  following  the  Arctic  climate  that  must  have  obtained 
when  the  raised  beach  of  Ballyrudder  was  laid  down,  somewhat 
wanner  seas  existed  during  the  boulder-clay  period,  inhabited  by  a 
iaona  still  distinctly  northern,  but  containing  a  few  southern  forms, 
along  with  a  diminishing  number  of  Arctic  species.  It  may  be 
remarked,  in  passing,  that  the  character  of  this  fauna  closely  corre- 
sponds to  that  of  the  boulder-clay  of  Kill-o'-the-Qrange,  near  Dublin, 
recently  described  by  Professor  Sollas  and  the  writer.^ 

^  Irish  Naturalist,  iy.,  p.  321,  December,  1896. 
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A  long  period,  represented  by  the  esken,  brick-clays,  and  sub- 
merged peati  must  have  intervened  before  the  deposition  of  the  next 
bed  of  the  series. 

The  peat  bed,  so  far  as  we  know  its  flora  and  fauna,  points  to  a 
climate  not  much  differing  from  that  which  exists  at  present,  and  to 
an  elevation  of  the  land  slightly  greater  than  at  present.  A  slight 
submergence  allowed  the  deposition  of  the  lower  estuarine  clay,  with 
its  rather  southern  fauna,  and  a  further  submergence  was  followed  by 
the  accumulation  of  deposits  of  mud  in  the  shape  of  the  upper  estua- 
rine clay,  of  sand-banks,  such  as  the  Curran  of  Lame,  and  of  shelly 
beach  deposits,  such  as  that  of  Portrush.  At  this  period  the  southern 
element  of  the  fauna  attained  its  maximum.  Finally  came  elevation 
of  the  land,  and  with  the  last  change  of  level  came  the  final  fluctua- 
tion in  the  character  of  the  animal  life,  a  distinct  return  towards  its 
former  northern  character,  which  has  left  the  fauna  as  we  now  find  it. 
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IV. 

MAGH  ADHAIB,  CO,  CLABE.  THE  PLACE  OP  INAUOUEA- 
TlOHf  OF  THE  DALCASSIAN  KINGS.  Bx  THOMAS 
JOHNSON  WESTEOPP,  B.A. 

(PlATB  11.) 

[BMd  Uih  April,  1896.] 

Mi6H  Adhaib,  now  Moyare  Park,  although  one  of  the  best  presenred 
places  of  inaagaration  in  Ireland,  and  historic  as  the  spot  where  onr 
greatest  monarch,  Brian,  was  first  made  king  of  the  little  realm  of 
Thomondy  has  been  only  noticed,  with  unaccountable  brevity,  by  our 
aatiquaries  and  historians,^  which  encourages  me  to  lay  before  the 
Academy  a  description  of  its  site  and  sketch  of  its  history,  with  plans 
of  the  existing  remains. 

In  the  townlands  of  Corbally  and  Toonagh,  little  over  two  miles 
noith-east  from  Quin,  Co.  Clare,  the  road  to  Tulla  dips  into  the 
depression  through  which  flows  the  little  streamlet,  known  by  the  name 
«f  the  Hell  river.  North  of  the  bridge,  over  this  rivulet,  we  find  a 
tort  of  amphitheatre,  fenced  by  crags,  and  enclosed  by  a  low  bank, 
marked  here  and  there  by  blocks  of  stone.  In  the  area  of  this  levelled 
■pace  riaes  a  large  flat  topped  mound,  girt  with  a  fosse  and  bank. 
The  tumulus  (Plate  n.,  fig.  1)  measures  from  85  to  100  feet  on  top,  and 
is  over  20  feet  high ;  it  is  in  perfect  preservation,  and  does  not  seem  to 
bave  been  opened.  The  top  has  only  a  few  sloe  bushes,  and  a  worn 
dab  of  limestone,  level  with  the  ground,  on  the  north  side.  A  sloping 
way,  with  steep  sides,  leads  across  the  fosse  westward  to  the  level  of 
the  field.  A  second  but  much  smaller  mound,  or  rather  cairn,  of  earth 
and  large  stones,  about  10  feet  high  and  17  feet  on  top,  rises  30  feet 
from  the  last  on  the  brink  of  the  stream.     North  of  the  great  mound, 

'  The  only  attempt  at  deecripdon  among  our  piedeoeaaon  being  that  in 
Ortnance  Sorrey  Letters,  E.I.A.,  Clooney  Parish,  Co.  Clare,  and  that  only  in 
■annacript.  See  Annals  Four  Masters,  note  on  1699  ;  Royal  Society  Antiquaries 
«f  Inland,  Journal,  1891,  note,  p.  463. 
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and  within  the  levelled  enclosure,  is  a  boulder  of  purple  conglomerate, 
embedding  pebbles  of  rose  quartz  and  red  porphyry ;  it  is  about  4  feet 
long  by  3  feet  high,  and  has,  in  its  upper  surface,  a  small  oval  basin,' 
apparently  hollowed  by  grinding.  Across  the  stream,  141  feet  to  the 
west,  in  Toonagh,  stands  a  rough  slab  of  limestone,  6  ft.  3  in.  high, 
from  3  ft.  to  2  ft.  6  in.  wide,  and  10  in.  thick,  forming  a  pillar  in  the 
line  of  the  two  mounds  and  the  sloping  footway ;  between  it  and  the 
stream  is  a  shattered  block  like  the  base  of  a  second  pillar. 

Half  a  mile  towards  the  S.-W.  we  find  a  large  stone  fort,  Cahercalla 
(Plate  II,  fig.  2),  with  the  triple  enclosure  said  to  characterize  a  royal 
residence.^  It  is  built  of  smaller  stones  and  with  ruder  masonry  than 
the  beautiful  cahers  in  north-western  Clare  and  its  larger  neighbours 
at  Dromoland  and  Spansil  Hill,  still  it  is  an  interesting  ruin,  and  of 
Buficiently  imposing  size.  It  consists  of  a  massive  central  cashel^ 
100  feet  internal  diameter,  with  walls  17  feet  thick,  where  best  pre- 
served, and  still  8  feet  high,  having  a  defaced  gateway  to  the  east,  no 
stones  long  enough  for  lintels  remain  in  the  ruin.  The  second  ring  is 
a  wall  8  feet  and  9  feet  thick,  and  6  feet  high,  with  gates  to  S.-E.  and 
S.-W.,  and  a  break  or  gate  to  N.-E.,  enclosing  a  space  214  feet  in 
diameter.  The  third,  and  outer,  ring-wall  has  one  existing  gateway 
to  S.-E.,  and  is  345  feet  in  diameter;  the  segment  to  the  N.-W.  is 
levelled.  Nihell,  the  present  tenant,  states  that  his  grandfather,  when 
engaged  on  its  demolition,  was  suddenly  taken  ill,  and,  fancying  he 
had  been  "  struck  "  by  the  fairy  inmates  of  the  fort,  desisted  from  his 
work  of  destruction ;  this  fortunately  saved  the  caher,  and  beyond  the 
removal  of  a  small  late  enclosure  in  the  central  ring,  no  harm  has 
since  been  done.  Several  shapeless  objects  of  iron  were  found  in  this 
part  of  the  wall,  and  thrown  into  the  rubbish,  which  was  heaped 
against  the  rampart.  This  recalls  the  iron  axes,  described  by  Sir 
William  Wilde,^  found  in  Caherspeenaun,  near  Lough  Corrib.  There 
are  several  forts  of  earth  and  stone,  and  an  overturned  dolmen  in  the 
adjoining  townlands  of  Caherloghan  and  Creevaghbeg,  which  cannot 
be  considered  part  of  the  group  at  Magh  Adhair. 

Let  me  briefly  indicate  those  points  in  which  the  remains  may  be 
identified  with  the  ancient  ceremonial.     Besides  the  elaborate  article 

^  Bound  basins  also  occur,  with  prehistoric  remains,  in  Co.  Clare  in  a  block  of 
the  dolmen  in  Newgrove,  and  another  Mock  near  the  defiu»d  dohnen  of  Kiltanon, 
both  a  few  miles  distant  to  the  north. 

'  As  triple  Celtic  fbrts  exist  outside  Ireland,  from  Scotland  to  Hungary,  thfr 
statement  needs  further  examination. 

'  Lough  Corrib,  p.  245. 
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bj  O'Donoran  in  the  "  Qenealogies  and  Customs  of  Hy  Fiachra,"  we 
hare  a  long  account^  of  the  inauguration  of  Cathal  Crovderg  O'Conor, 
who  died  1224.  From  it  we  gather  that  the  cairn  or  mound,  on 
vhich  the  prince  stood,  had  a  palisade  and  gateway,  the  last  guarded 
dming  the  investiture  hy  three  chiefs,  a  fourth  alone  ascended 
the  mound  to  give  the  rod  to  the  candidate.  The  other  chiefs,  and 
the  coarbs  of  the  principal  local  saints,  stood  below,  holding  the 
prince's  arms,  clothes,  and  horse,  and  afterwards  assisting  him  to  robe 
and  remount.  The  chief  faced  the  north,  and,  on  stepping  down  from 
the  stone,  tamed  round  thrice  each  way,  as  is  still  the  custom  in 
Clare,  on  seeing  the  new  moon.  Martin,  in  his  account  of  ^'  the 
Western  Islands"  of  Scotland,  two  hundred  years  ago,'  describes  a 
nearly  identical  ceremony  at  the  inauguration  of  a  Scottish  chief  :  he 
was  placed  on  a  heap  of  stones,  his  followers  standing  round  it,  and 
one  of  his  principal  friends  gave  him  his  father's  sword,  *'  and  there 
▼as  a  white  rod  delivered  to  him  at  the  same  time."  Then  ''the 
chief  druid  or  orator  stood  close  to  the  pyramid,"  and  made  ''a 
psnegyiic,  setting  forth  the  ancient  pedigree,  valour,  and  liberality  of 
the  &mily."  In  the  case  of  the  O'Briens  we  know  very  little,  save 
tiiat  "Macnamara,"  in  whose  territory  the  mound  stood,  was  chief 
officer.  A  very  donbtful  line  in  only  one  translation  of  the  "  Wars  of 
Torlough"  suggests  that  Macnamara  prononnced  the  titles  and 
descent  of  O'Brien  at  a  "  pillar"  among  great  hosts.  This  may  have 
been  interpolated  in  the  sevententh  century,  but  is  equally  likely  to 
preserve  a  true  tradition.  An  ancient  tree  also  was  used  in  the 
ceremony  at  an  early  period.  The  inauguration  probably  took  place 
on  the  north  side  of  the  great  mound.  The  chiefs  guarded  a 
gate  at  the  foot  of  the  sloping  way ;  the  principal  spectators  stood  in 
the  levelled  enclosure;  the  ''orator"  recited  on  the  cairn,  and 
possibly  the  marshal  presented  the  chief  to  the  rank  and  file  of  his 
adherents  in  the  level  £eld  beside  the  pillar.  As  for  the  basin-stone 
its  use  is  not  alluded  to  in  the  records  cited  above,  but  one  occurs 
hollowed  in  the  native  rock  at  Dunadd  in  Argyllshire,  close  to  the 
footprint  which  marks  the  spot  where  the  Dalriadic  kings  were 
""  made."'  The  stone  at  Magh  Adhair  has  no  footprint ;  such  a  stone, 
however,  exists  in  Co.  Clare  at  Dromandoora,  which,  if  not  of  the 

'  Hy  Fiadura,  p.  482;  Kilkenny  Society  Journal,  1852-3,  p.  341;  Royal 
Hi^toriMl  and  Arclueological  Aasociation  of  Ireland,  1870,  p.  349,  where  the  doiely 
Annlogoiu  mound,  cairn,  and  pillar  of  Camfree  are  described. 

*  Majtin*8  "Western  Islands,"  edition  1703,  p.  101. 

'  Sac.  Antiq.  Scotland,  1878-9,  p.  28,  paper  by  Capt.  F.  Thomas,  B.N. 
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natiye  rook,  may  have  been  brought  from  Magh  Adhair.^  That  there 
were  formerly  men  in  Clare  willing  to  expend  considerable  labour  and 
money  in  removing  any  curious  stone,  is  shown  by  the  removals  ol  a 
huge  block  from  Birr  to  Cullane  by  Tom  Steele,  of  the  crosses  of 
Kilnaboy  and  Termon  to  Eilfenora,  of  the  cross  of  Kilfenora  to 
Eillaloe,  and  of  St.  Senan's  slab  to  Kilkee. 


History. 

The  origin  of  the  mound,  like  that  of  so  many  prehistoric  remains 
in  Clare,  is  attributed  to  the  Huamorian  Firbolgs  in  the  first 
century;  the  "Lay  of  Cam  Chonoill"  giving  among  the  names 
and  residences  of  those  legendary  warriors  that  of  "Adar  at  Mag 
Adair."*  It  is  conceivable  that  the  predecessors  of  the  Dalcasaians 
held  sacred  the  grave  of  some  chief,  and  that  their  later  conquerors 
marked  their  victory  by  using  it  as  a  place  of  inauguration  for  their 
own  princes,'  from  the  fifth  to  the  sixteenth  century. 

Great  obscurity  broods  over  the  history  of  Thomond  before  the 
middle  of  the  ninth  century.  From  Brian's  reign  it  abounded  in 
historians  and  bards,  while  monastic  writers  collected  the  legends  of 
its  saints,  but  strange  to  say,  as  regards  its  rulers,  we  have  not  even 
a  consistent  list,  still  less  a  history  of  its  early  kings.  Two  divergent 
accounts  remain  with  no  name  in  common,  from  Conall,  son  of  Eochy 
Balderg.  in  the  fifth  century,  to  Lorcan,  grandfather  of  Brian,  in  the 
ninth.  The  less  known  list  seems  to  bear  internal  marks  of  genuine- 
ness, and  fits  into  the  required  time ;  the  other  is  wrong  in  its  chro- 
nology and  defective  in  its  succession,  but  it  is  supported  by  the  few 
independent  facts  which  do  nothing  to  support  its  rival.  All  the 
princes  of  both  lists  can  be  placed  in  the  Dalcassian  pedigree,  except, 
perhaps,  Rebechan,  son  of  Mothla  (the  latter  possibly  gave  his  name 
to  BallyvaUy,  baile  ui  ihocla,  near  Kiilaloe,  in  which  the  fort  of 
Boruma  stands).  B^bechan's  contemporary,  Lachtna  (Lorcan's  father), 
dwelt  on  Craglea  (where  the  defaced  Grianan  Lachtna  still  remains). 
He  appears  as  ruler  of  Thomond,  at  the  time  of  the  invasion  of  Felim, 

>  Proo.  R.  I.  A.,  Yol.  z.,  p.  441.  Other  footprinta,  the  MacMahons  at  Mullooh 
Leaght,  lionaghan ;  Belmont,  near  Derry ;  Arson  liorbihan,  Brittany ;  Dunadd, 
Argyllshire.  See  also  Kilkenny  See.  Jonmal,  v.,  p.  461 :  Ordnance  Survey  of 
Teznplemore,  p.  441 ;  Delandre's  liorbihan,  p.  214. 

'  See  Revue  Celtique,  1894,  p.  479,  by  Dr.  Whitley  Stokes. 

*  The  conquest  of  Thomond  by  the  Dalcassians  seems  to  have  been  aecomplished 
between  cirea  380  and  420.     «  Silva  Gadelica,'*  II.,  pp.,  877,  378. 
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King  of  Cftshel,  about  840,  in  the  ancient  history  preserved  in  the 
''Book  of  Mnnster."  Perhaps,  as  in  later  times,  Thomond  was 
diTided  between  iiTal  honses,  whose  records  perished  in  the  Danish 
wan,  while  the  reyiyal  of  learning  nnder  Brian  only  celebrated  that 
great  king^s  ancestors,  and  their  opponents  were  only  remembered  in 
ihy  lisU  like  that  in  the  <<  Book  of  Ballymote." 

In  face  of  such  obscurity  in  the  ancient  histories,  it  is  little 
wonder  that  the  records  of  Magh  Adhair  only  begin  late  in  the  ninth 
eentnry.  In  877>  Flan  Sunagh  of  Cashel  invaded  Thomond.  Having 
ravaged  Munster  from  Balboruma  to  Cork,  he  thought  fit  to  reduce 
the  plain  of  Magh  Adhair,  and  passing  the  place  of  inauguration, 
itopped,  in  bravado,  to  play  chess  on  its^green.  ll^hile  thus  engaged, 
King  Lorcan  fell  upon  him,  aided  by  the  stout  chief  Sioda,  ancestor 
of  the  Macnamaras,  and,  after  a  three  days'  skirmish,  so  entangled 
him  in  the  country  that  Flan  was  glad  to  surrender,  and  procure  an 
ignominious  retreat  across  the  Shannon. 

In  the  winter  of  941  a  more  friendly  stranger,  Murchad  ''  of  the 
leather  coats,"  of  Aileach,  after  his  daring  king  hunt  round  Ireland,' 
Inmight  Callaghan  of  Cashel  and  other  captives  through  the  friendly 
state  of  Thomond,  camping  a  night  ^*  on  the  beautiful  cold  Magh 
Adhair."  In  Brian's  reign  Malachy,  the  Ard  Righ,  overran  Thomond 
m  982,  and  cut  down  "  the  ancient  tree  of  Magh  Adhair,*'  after  it  had 
been  dug  from  the  earth,  with  its  roots.  This  insult  was  repeated  on 
A  later  tree,  in  1051,  by  Aed  O'Conor,  King  of  Connaught.  After 
this  second  disaster  we  hear  little  of  interest  about  the  place.  In 
^acgrath's  "  Wars  of  Torlough  "'  it  is  often  mentioned  but  in  merely 
a  historic  formula.  O'Brien  (Conor,  1240  ;  Brian,  1267  ;  Torlough, 
1277;  Bonough,  1306;  Dermot^and  Murchad,  in  opposition,  1311; 
Donough,  in  opposition,  1313)  goes  to  Magh  Eir,  and  is  inaugurated 
hv  Macnamara,  who  proclaims  his  regal  title,  and  the  chiefs  and  their 
hosts  consent  and  rejoice.  So  strongly  conservative  was  public  feeling 
that  Lochlan  Macnamara,  so  far  as  is  recorded,  without  hesitation  or 
protest,  inaugurated  his  enemy  Dermot  O'Brien,  the  rival  of  his  friend 
Knrchad,  and  soon  afterwards  willingly  invested  the  latter  with  the 
cloeftainry.     The  odes  on  these  and  later  occasions  to  the  reign  of 

*  "fiook  of  Munster,"  B.  I.  A.;  Annals  Four  Masters,  at  877;  Todd's 
"  Wsn  of  the  Gaedhfll  with  the  GaiU,"  p.  cxiii. 

'"The  Circuit  of  Ireland." 

'  I  use  the  older  name  as  more  familiar  at  present  than  that  of  *'The 
Thttmphs."  See  Mr.  Standish  Hayes  O'Gnuly's  transition,  pp.  2,  6,  10,  32, 
47,  48,  S9. 
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Elizabeth  preserved  bj  Macgrath  and  others  tell  us  nothing  definite 
of  the  place  or  ceremonial.^ 

In  the  T.  G.  D.  list  of  castles,  1584,  Toonagh  appears  to  have  been 
called  ''Toanamoyre."  I  have  not  met  the  name  again  till  1839, 
when  the  adjoining  field,  in  Corbally,  was  still  Moy  Eir,  or  Moy  Ri, 
being  marked  ''Moyross  Parks"  on  the  six-inch  Ordnance  Survey,  for 
no  apparent  reason.  I  found  it  Moyare  Park  in  1891.  The  older 
peasantry  temembered  its  great  meetings,  held  down  to  the  time  of  the 
famine,  no  doubt  a  surviyal  of  the  ancient  fair,  or  merrymaking,  of 
Eanagh  Magh  Adhair,  which  was  held  as  early  as  877  :  they  also  said 
that  the  mound  was  a  king's  grave,  and  that  Gragnakeeroge  was  not 
its  name,  but  that  of  the  crags  to  the  north-east.  Now,  the  recent 
Survey  has  overlaid  all  the  genuine  traditions,  and  when  last  year 
I  went  again  over  the  ground,  it  took  no  small  amount  of  cross- 
questioning  to  drive  my  informant  to  confess  that  it  was  not  from  his 
elders,  but  a  **  sapper,"  that  he  **  had  heard  tell  that  it  was  the  place 
where  they  made  a  king  of  Brian  Boru." 

1  In  "  AnnalB  of  the  Four  Masters,"  1679,  Donnell  O'Brien,  native  chief  of 
Clare,  died,  and  his  son  Torlough  was  '*  installed."  This  may  have  been  the  last 
fbnnal  inauguration. 


NOTE  ADDED  IN  PRESS. 

The  Book  of  Ballymote  explicitly  states  that  Lughad  Meann  seized 
on  Thomond  as  an  eric  for  the  death  of  the  Ard  Righ  Crimthann 
(378).  The  Annals  of  Inisfallen,  however,  say  that  Lughad's  sou 
Connal  Eachluadh  became  King  of  Munster  in  366,  which  would  put 
back  the  date  of  the  father's  reign  to  340.  Among  contending  autho- 
rities, it  is  perhaps  more  safe  to  take  the  later  date,  as  the  Dalcas- 
sians,  evidently,  had  only  obtained  the  southern  part  of  the  present 
Co.  Clare  in  St.  Patrick's  time. 
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ON  THE  OSMOTIC  PRESSURE  IN  THE  CELLS  OF  LEAVES. 
Bt  HENRY  H.  DIXON,  B.A.,  Assistant  to  the  Professor  of 
Botany,  Trinity  College,  Dublin. 

[Bead  Junb  8,  1896.] 

[oOlCMrHIG^TIED  BT  DB.   E.   P.   WBIGHT.] 

Li  a  Paper  in  the  Proceedings  of  this  Academy,^  I  have  advocated  the 
Tiew  that  the  sap  is  drawn  np  in  trees  in  a  state  of  tension,  and  that 
under  normal  conditions  this  tension  is  established  by  means  of  the 
osmotic  attraction  of  the  cell-sap  in  the  parenchymatous  cells  of  the 
leaf,  exercised  on  the  water  in  the  upper  terminations  of  the  water 
condmts. 

Accordingly,  it  seemed  to  me  of  interest  to  investigate  the  osmotic 
pressures  actually  existing  in  the  cells  of  the  leaves  of  plants,  in  order 
to  discover  if  these  pressures  are  sufficient  to  account  for  the  raising  of 
the  sap  in  the  conduits  by  the  attraction  exercised  by  the  solutions 
which  give  rise  to  these  pressures. 

Yarious  methods  have  been  adopted  in  estimating  the  osmotic  pres- 
sures in  cells.  The  most  usual  is  to  immerse  the  cell  or  group  of  cells 
to  be  investigated  in  solutions  of  varied  concentration,  and  finding  what 
concentration  is  necessary  to  balance  the  attractive  forces  of  the  cell- 
sap.  This  may  be  done  by  direct  examination  of  the  cells,  which, 
when  the  surrounding  solution  is  too  dilute,  will  expand ;  because  the 
amoimt  of  water  attracted  into  the  more  concentrated  cell-sap  will  be 
greater  than  the  amount  drawn  from  it  into  the  surrounding  liquid 
▼hich  is  more  dilute.  If,  however,  the  surrounding  solution  is  too 
concentrated,  more  water  is  drawn  from  the  cell-sap  than  it  can  attract 
to  itself,  and  consequently  the  vacuoles  in  the  cells  diminish  in  size. 
This  leads  to  a  contraction  of  the  protoplasm  of  the  cell,  leaving  the 
cell-wall  as  it  contracts,  till  finally  it  will  form  a  small  ball  lying 
within  the  cell-wall.  It  is  evident  that  when  the  concentration  of  the 
Burronnding  solution  is  such  that  it  neither  causes  extension  nor  plasmo- 
Ijsis,  the  attractive  forces  of  the  solution  are  equal  to  the  attractive 

*  *'  Edle  of  OsmofiiB  in  Transpiration,"  vol.  iii,  ser.  3,  p.  767,  Jan.,  1896. 
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forces  of  the  cell -sap ;  and  we  may  conclude  that  the  pressure  in  the 
cell,  if  it  is  freely  supplied  with  water,  is  equal  to  the  osmotic  pressure 
which  this  solution  could  exert.  Such  a  solution  is  said  to  he  isotonic 
with  cell-sap.  Another  way  of  determining  when  a  solution  is  isotonic 
with  the  cell-sap,  and  so  finding  the  osmotic  pressure  exerted  hy  the 
cell-sap,  is  to  ohserve  tentatively  what  concentration  is  necessary  in  a 
solution  which  will  cause  no  alteration  in  form  in  a  piece  of  turgescent 
tissue.  If  the  tissue  expands  in  the  solution,  the  latter  is  too  dilute  ; 
if  it  contracts,  the  solution  is  too  concentrated. 

By  these  methods  various  osmotic  pressures  have  heen  determined, 
3^  to  21  atmospheres  in  various  tissues ;  hut,  so  far  as  I  am  aware,  the 
pressures  obtaining  in  the  tissues  of  the  leaf  have  not  yet  heen  ascer- 
tained. 


The  method  I  have  adopted  in  this  research  for  estimating  the 
osmotic  pressures  existing  in  the  leaves  is  the  following : — A  branch 
hearing  a  number  of  leaves  is  enclosed  in  a  strong  glass  cylinder, 
capable  of  resisting  high  gas-pressure  (e,ff.  50-100  atmospheres),  and 
the  pressure  is  raised  in  this  vessel  by  means  of  an  air  compression- 
pump,  or  by  attaching  it  directly  to  a  cylinder  containing  liquid  CO,. 
The  lower  portion  of  the  branch  projects  from  the  cylinder  and  dips 
into  a  glass  vessel  containing  a  weighed  quantity  of  water.  These 
arrangements  are  shown  in  the  above  figure. 
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It  is  erident  that  when  the  gas- pressure  in  the  glass  vessel  sur- 
rounding the  hranch  is  raised  and  maintained  ahove  the  osmotic  pres- 
sate  of  ike  cells  of  the  leaf,  that  water  will  he  forced  from  these  cells 
back  into  the  condnits  of  the  hranch  and  into  the  vessel  heneath. 
This  will  heoome  apparent  in  two  ways :  firstly,  hy  the  flagging  of 
the  leaf,  inasmuch  as  the  rigidity  of  the  leaf  is  due  to  the  internal 
pressure  of  these  cells,  so  that  when  this  pressure  is  overcome  hy  the 
external  gas  pressure  the  leaf  will  flag ;  secondly,  hy  the  increase  of 
weight  in  the  vessel  heneath  containing  the  water  into  which  the 
branch  dips.     For  every  hranch,  then,  we  may  expect  to  find  a  pres- 
sure ahove  which  water  will  he  forced  hack  from  the  leaves  into  the 
stem  by  reason  of  the  squeezing  out  of  the  osmotic  cells,  and  helow 
wbidi  water  will  rise  through  the  conduits  to  the  leaves,  on  account 
of  the  osmotic  attraction  of  the  cell-sap  of  the  osmotic  cells.     When 
this  critical  pressure  itself  is  maintained  around  the  hranch,  water  will 
remain  stationary  in  the  plant.     In  carrying  out  these  ohservations, 
the  form  of  apparatus  I  have  used  consists  of  a  strong  glass  cylinder 
of  ^)ecially  well-annealed  glass,  5Qcms.  long,  10  cms.  in  diameter,  and 
with  walls  1  cm.  thick.     Such  a  glass  cylinder  should,  according  to 
calculation,  he  capable  of  resisting  an  internal  pressure  of  at  least  100 
atmospheres.    The  ends  of  this  glass  cylinder  are  closed  by  means  of  two 
heavy  gun-metal  castings,  which  project  over  the  side  of  the  cylinder 
•0  as  to  take  three  long  bolts  with  nuts,  which  draw  the  castings 
together  on  the  cylinder.     Leather-washers,  soaked  in  bees'  wax  and 
tarpentine,  are  inserted  between  the  ends  which  are  ground  fiat  and  the 
cylinder  to  make  the  joints  air-tight.     The  lower  end  is  perforated 
centrally,  and  in  the  perforation  is  sealed  hermetically  a  narrow  brass 
tobe,  about  '5  cm.  in  diameter,  projecting  into  the  cylinder.     This  tube 
indndes  the  stem  of  the  plant  to  be  experimented  with,  the  lower  end  of 
which  projects  out  of  the  cylinder  while  its  leaves  are  enclosed.     To 
make  an  air-tight  connection  between  the  tube  and  the  stem,  a  stout 
mbber  tube  is  first  bound  on  to  the  upper  end  of  the  brass  tube.    The 
branch  is  then  inserted  into  the  rubber  tube,  and,  before  it  has  been 
poshed  completely  down,  a  portion  of  it  just  above  the  rubber  is  coated 
with  thick  glue,  so  that  when  it  is  shoved  down  into  its  final  position 
with  reference  to  the  tube,  it  carries  this  glue  down  into  the  rubber  tube. 
When  it  is  in  position,  a  copper  wire  is  bound  tightly  round  the  rubber, 
and  draws  it  into  close  contact  with  the  glue.     To  complete  the  joint, 
a  little  glue  is  smeared  over  it.    This  form  of  joint  is  simple  and  highly 
satisfactory.   The  upper  end  of  the  cylinder  is  also  perforated  centrally 
to  admit  the  gas  coming  from  the  pump  or  bottle.     This  is  a  simple 
screw-joint,  made  tight  by  a  leather^waeher.    To  the  upper  end,  and  on 
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the  inside,  are  also  attached  three  hooks,  from  which  are  suspended  a 
wire  hasket,  carrying  drying  materials,  and  a  manometer.  The  latter 
<»nsi8ts  of  a  simple,  straight  glass-tube,  closed  at  one  end ;  the  other 
end  dips  into  a  small  vessel  containing  mercury.  This  tube  is  marked 
off  with  i,  i,  i,  i,  &c.,  of  its  length  from  its  closed  end,  and  the  posi- 
tion of  the  mercury  index  tells  directly  the  pressures  in  atmospheres. 
When  the  upper  end  of  the  glass-cylinder  is  in  position,  the  drying 
materials  and  manometer  hang  in  the  cylinder.  The  connection  be- 
tween the  glass-cylinder  and  pump  or  bottle  of  €0%  is  made  by  means 
of  a  flexible  lead  tube  with  screw  couplings. 

The  results  described  in  this  Paper  are  necessarily  only  preliminary, 
as  I  was  unable  to  procure,  by  the  pump  at  my  disposal,  air-pressures 
above  8-10  atmospheres.  Higher  pressures  were  obtained  by  means 
of  liquid  COa,  as  there  seemed  d  priori  no  reason  to  believe  that  the 
presence  of  COa  would  falsify  the  results  of  experiments  which  were 
not  continued  for  a  long  duration.  However,  subsequent  experimental 
work  showed  that  the  presence  of  this  gas  profoundly  modified  the 
behaviour  of  the  leaves  when  exposed  to  high  pressures,  and  conse- 
quently rendered  the  experiments  made  with  COa  of  little  value  in 
estimating  the  actual  osmotic  pressures  obtaining  in  the  leaves  under 
normal  conditions,  although  they  have  an  important  bearing  on  the 
question  as  to  whether  the  tension  is  established  in  the  sap  directly  by 
evaporative  or  osmotic  actions  in  the  leaf. 

I  hope  immediately  to  proceed  with  the  investigation  of  this  ques- 
tion (i.e.  the  actual  osmotic  pressures  obtaining  in  the  cells  of  leaves), 
as  I  have  been,  through  the  kindness  of  Mr.  8.  Geoghegan,  C.E.,  pnt 
into  a  position  of  dealing  with  high  air-pressures. 

In  the  first  experiment,  a  short  branch  of  Acer  macrophyllum  was 
sealed  into  the  high-pressure  apparatus,  and  the  pressure  raised  by 
means  of  an  air-pump,  and  maintained  for  fifteen  minutes  at  a  pressure 
between  8  and  10  atmospheres.  During  this  time  gas  was  continually 
bubbling  out  from  the  lower  end  of  the  branch,  showing  that  the  pres- 
sure had  been  transmitted  to  the  inner  tissues.  No  loss  of  turgescence, 
however,  of  the  leaves  could  be  observed. 

In  a  second  experiment,  a  similar  branch  was  exposed  to  a  pressure 
of  8  or  nearly  8  atmospheres  during  fifteen  [minutes,  and  during  this 
time  showed  no  loss  of  turgescence. 

From  these  two  preliminary  experiments,  it  appears  that  the 
pressure  within  the  cells  of  the  leaves  of  Acer  maerophyllumy  which 
internal  pressure  confers  rigidity  on  the  leaves,  was  greater  than  8  atmo- 
spheres. The  osmotic  attraction  which  would  give  rise  to  this  pres- 
sure would  be  capable  of  drawing  up  a  column  of  water  240  feet  high. 
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In  a  similar  experiment,  a  branch  of  Cratagiits  oxyaeantha  was 
exposed  to  a  pressure  of  about  8  atmospheres  for  fifteen  minutes 
vithont  showing  signs  of  loss  of  turgidity. 

As  the  pomp  I  had  at  my  disposal  was  nnable  to  compress  air 
abore  a  pressure  of  about  10  atmospheres,  I  discarded  it  in  favour 
d  using  a  bottle  containing  liquid  CO^.  This  was  connected  with 
the  high-pressure  apparatus  by  suitable  couplings ;  and,  by  carefully 
opening  the  valye  at  the  mouth  of  the  bottle,  the  pressure  could  be 
adjusted  at  will  to  any  pressure  up  to  60  atmospheres.  This  has  the 
additional  advantage  that  careful  observations  are  possible  while  rais- 
ing the  pressure,  which  cannot  be  done  while  using  the  pump  unless 
an  assistant  is  employed. 

By  means  of  this  arrangement,  the  pressure  was  raised  round  the 
same  branch  as  was  used  in  the  last  experiment,  to  16  atmospheres, 
and  was  maintained  at  this  for  fifteen  minutes.  But  even  at  this 
pressure  the  leaves  showed  no  loss  of  turgescence.  When  the  pres- 
snie  reached  10  atmospheres,  the  bubbling  of  gas  through  the  stem 
became  very  marked. 

As  it  appeared  possible  that  a  certain  amount  of  collapse  of  the 
osmotic  cells  of  the  leaves  might  take  place  without  making  itself 
noticeable  by  the  flagging  of  the  leaves,  a  number  of  experiments  were 
made  in  which  the  branch  dipped  into  a  vessel  beneath,  which  latter 
was  weighed  before  and  after  the  experiment.  Any  increase  in  weight 
of  this  vessel  would  be  due  to  the  forcing  backwards  by  the  external 
pressure  of  the  cell-sap  contained  in  the  cells  of  the  leaves,  which 
▼onld  in  turn  displace  a  certain  amount  of  water  from  the  conduits 
of  the  branch  into  the  vessel.  A  decrease,  on  the  other  hand,  of  the 
weight  of  the  vessel  would  show  that  the  external  pressure  had  not 
craved  the  osmotic  cells,  and  that  they  had,  in  spite  of  its  action, 
diawn  up  water  from  the  vessel. 

The  first  experiment  of  this  kind  was  made  on  a  branch  of  Acer 
wterophyUum,  which  bore  14  well-grown  leaves.  This  branch  was 
sealed  into  the  high-pressure  apparatus,  and  kept  at  a  pressure  of 
S  atmospheres ;  during  one  hour  of  intermittent  sunlight  this  branch 
drew  up  0*1  gr.  from  the  vessel  below. 

A  similar  branch,  similarly  arranged,  and  exposed  to  a  pressure 
between  8  and  9  atmospheres,  drew  up,  in  one  and  a*half  hour's 
sonshine,  0*342  gr.  of  water  from  the  weighed  vessel. 

From  these  experiments,  it  follows,  that  the  osmotic  cells  of  the 
leaves  of  Acer  maerophyUum  were  able  to  remain  turgescent  and  draw 
np  water  against  a  pressure  of  8  atmospheres.  Consequently,  the 
osmotic  solution  in  the  cells  must  be  capable  of  generating  a  tension 
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equivalent  to  8  atmospheres  pressure,  by  attracting  water  from  the 
conduits.  Such  a  tension  would  be  capable  of  drawing  up  a  column 
of  water  240  feet  high,  provided  the  column  of  water  was  submitted 
to  such  conditions  that  it  would  not  break.  Dr.  Joly  and  myself 
have  shown  elsewhere  that  these  conditions  obtain  in  the  conducting 
tissues  of  plants.^ 

All  the  trees  I  have  experimented  with  up  to  the  present  do  not, 
however,  show  that  their  leaves  possess  such  high  osmotic  pressures 
when  surrounded  with  COj.  Thus  the  specimens  of  Cytisus  lahumumy 
investigated  by  means  of  the  high-pressure  apparatus,  showed  that 
they  were  unable  to  transpire  against  an  external  pressure  of  more 
than  6  atmospheres.  Above  this  pressure  the  leaves  begin  to  collapse, 
and  water  is  forced  back  from  them  into  tiie  stem.  It  is,  however,  very 
probable  that  all  the  leaves  are  not  put  out  of  activity  in  transpiration 
simultaneously.  Thus,  I  have  observed,  with  Cytihu  laburnum^  that 
the  old  leaves  begin  to  show  collapse  by  losing  their  glossy  surface,  and 
rolling  back  from  the  edges  at  a  pressure  of  6-7  atmospheres,  while 
the  young,  small  leaves,  which  are  composed  of  growing  tissues,  remain 
stifE  and  turgescent,  even  at  16  atmospheres.  This  is  quite  in  accor- 
dance with  Wieler's  observations  on  the  internal  pressure  of  the  cells 
of  the  cambium,  which  he  estimated  at  13-16  atmospheres. 

A  preliminary  experiment  on  Cytisus  laburnum  showed  that  the 
leaves  of  this  plant  flagged  markedly  after  an  exposure  of  Ave  to  ten 
minutes  to  a  pressure  of  16  atmospheres.  The  flagging  in  this  case  i& 
indicated  by  the  folding  down  of  a  leaf  from  the  base  of  its  petiole, 
and  the  folding  back  of  its  leaflets,  so  that ,  the  whole  leaf  has  the 
appearance  of  the  leaf  of  a  sensitive  plant  {Mimosa  pudiea)  which  haa 
been  stimulated.  Besides  these  motions,  the  surface  of  the  leaf  loses 
its  gloss  and  becomes  dried-looking,  the  edges  of  the  leaf  roll  np, 
and  the  expanded  portion  becomes  crumpled.  The  general  appearance 
of  the  leaves  after  twenty  minutes  exposure  to  16  atmospheres  is  that 
of  a  leaf  which  has  been  exposed  to  a  high  temperature  and  afterwards 
dried.  Microscopic  examination  of  the  cells  of  these  leaves  shows 
the  protoplasm  contracted  from  the  cell-wall  just  as  it  is  in  plasmolysed 
cells.  This  appearance  is  probably  brought  about  by  the  ceU-wall  being 
pressed  in  on  the  protoplasm,  and  causing  the  latter  to  force  out  its 
watery  contents.  When  the  pressure  is  relieved,  the  cell-wall,  by 
virtue  of  its  elasticity,  recovers  its  form,  while  the  protoplasm  remains 
contracted  within.  The  space  included  by  the  cell-waUs  does  not, 
however,    attain    the    dimensions  it  possessed  when  the   cell  was 

1  Phil.  Trans.  Boy.  Soo.,  vol.  186  (1896),  B. 
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tmgescenty  as  in  that  case  it  was  distended  by  internal  pressure,  and 
eansequently  the  leaf  formed  of  snch  collapsed  cells  is  flaccid. 

After  I  had  obtained  this  result,  I  set  about  to  determine  the 
critical  pressure  for  this  plant,  i.e,  the  pressure  at  which  Cytisus 
Uhmumi  would  cease  to  draw  up  water  in  transpiration,  and  above 
which  the  cells  of  the  leaf  would  be  forced  to  collapse,  and  water 
would  be  driyen  back  from  them  into  the  stem. 

(1).  In  the  first  experiment,  a  small  branch  of  this  tree  carrying 
9  leaves  was  fixed  in  the  apparatus.  The  pressure  was  maintained  at 
16  atmospheres.  During  one  hour  of  di&ised  light,  while  the  condi- 
tions within  the  apparatus  were  kept  favourable  to  transpiration,  «.«. 
the  space  was  dried  by  calcium  chloride,  0-950  gr.  were  forced  from 
the  leaves  through  the  stem  into  the  flask  below.  During  the  first 
ten  minutes  of  this  experiment  the  leaves  began  to  flag,  and  soon 
showed  all  the  appearances  described  above. 

(2).  A  branch  of  the  same  tree,  carrying  12  leaves,  some  old  and 
Bome  young,  was  submitted  to  a  pressure  of  8  atmospheres.  After  one 
hour  of  bright  sunshine  the  vessel  into  which  the  branch  dipped  was 
found  to  have  gained  0*400  grs.  During  this  time  the  old  leaves  had 
become  flaccid,  while  the  young  leaves  remained  turgid.  Even  the 
old  leaves  did  not  become  markedly  flaccid  during  the  first  forty 
minutes  of  the  experiment. 

(3).  A  branch  with  8  leaves  was  exposed  to  a  pressure  of  6  atmo- 
spheres during  one  hour  of  mostly  bright  sunshine.  During  this  time 
the  leaves  showed  no  signs  of  becoming  flaccid,  but  the  surface  lost 
some  of  its  gloss.  On  weighing,  it  was  found  that  the  vessel  below 
had  lost  0*007  gr.  of  water.  This  amount,  however,  comes  within 
the  limits  of  error  of  the  experiment,  and  consequently  we  may  assume 
that  neither  upward  nor  downward  motion  of  water  occurs  in  these 
branches  when  the  leaves  are  exposed  to  a  pressure  of  6  atmospheres. 
In  this  experiment,  when  the  pressure  was  removed,  the  leaves  re- 
covered their  gloss. 

(4).  Against  4  atmospheres,  the  same  branch,  in  intermittent  sun- 
shine, transpired  0*622  gr.  in  one  hour  and  twenty  minutes,  while  all 
the  leaves  remained  quite  turgid. 

At  the  conclusion  of  this  series  on  this  branch  I^easured  the 
amount  it  transpired  at  normal  pressures  still  surrounded  with  COs 
gas,  and  found  it  to  be  1*244  gr.  in  one  hour  andJlO  minutes.  In 
air  at  normal  pressure  the  same  branch  transpired  in  one  hour 
0*966  gr.  During  these  last  two  experiments,  the  leaves  were 
slightly  faded.  These  experiments  are  summarized  in  the  following 
Table. 
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The  decrease  in  the  rate  of  transpiration  with  the  increase  of  pres- 
fore  which  is  indicated  by  these  results  is,  doubtless,  more  marked 
than  here  appears,  as  it  is  well  known  that  the  rate  of  transpiration 
of  a  branch  falls  ofP  rapidly  from  the  time  of  cutting  it.  In  the  ex- 
periment C  at  6  atmospheres  which  was  the  second  to  be  made  with 
this  branch,  this  decrease  would  have  been  small,  but  in  the  succeeding 
experiments  would  have  become  more  exaggerated. 

It  may  be  noted  that  the  amount  transpired  at  normal  pressures 
was  not  diminished  by  the  presence  of  the  CO2  surrounding  the  leayes. 

As  it  appeared  quite  possible  that  different  examples  of  the  same 
species  might  have  different  osmotic  pressures  in  their  leaves,  these 
branches  were  all  taken  from  the  same  individual,  and  from  a  height 
of  about  6  feet  from  the  ground.  This  last  precaution  is  necessary,  as 
it  may  be  that  at  different  heights  in  the  tree,  different  pressures 
obtain.    I  propose  investigating  these  points  at  a  later  date. 

In  this  series  of  experiments  there  are  two  sources  of  error  tending 
to  make  the  critical  pressure  appear  lower  than  it  is  in  reality : — 
1st.  The  mechanical  crushing  of  the  conduits  themselves  owing  to  the 
external  pressure.  When  the  osmotic  cells  experience  the  pressure, 
they  may,  without  themselves  suffering  any  collapse,  move  in  on  the 
CQnducting  tissues,  which,  although  they  arer  specially  provided  to 
resist  external  pressure  as  well  as  internal  tension,  are  elastic  to  some 
extent,  and  consequently  will  become  somewhat  contracted.  This  will 
expel  a  certain  quantity  of  water  from  them  into  the  vessel  beneath ; 
and,  as  the  vessel  was  taken  away  immediately  after  the  pressure  in 
the  glass  cylinder  was  lowered,  the  conducting  tissues  may  not  have 
had  time  to  reassume  their  former  volume.  By  this  means  a  quantity 
of  water  would  be  forced  back  into  the  vessel  and  remain  there,  and 
would  tend  to  counteract  the  loss  due  to  transpiration.  As  the  greatest 
amount  of  water  I  have  observed  forced  back  in  this  way  from  a 
branch,  which  was  larger  than  the  branch  used  in  these  experiments, 
was  about  0*1  gr.,  as  will  be  seen  later,  we  may  place  the  critical 
pressure  of  the  branch  of  Cystisus  lahumum  at  6-8  atmospheres.  The 
second  source  of  error  is  more  difficult  to  allow  for.  The  presence  of 
tie  CO,  surrounding  the  leaves  undoubtedly  acts  injuriously  on  the 
ceDs  of  the  leaf,  so  that  a  leaf  which  has  been  surrounded  with  COs 
for  several  hours,  sometimes  shows  a  darkened  appearance,  and  collapses 
at  a  lower  pressure  than  one  which  has  been  put  in  fresh  into  the 
apparatus.  With  this  plant  ( Cytims  lahumum),  however,  the  injurious 
e&cts  of  COs  ^e  ^ot  so  marked  nor  so  rapid  in  their  manifestation 
as  in  others.  Thus  the  leaves  do  not  become  blackened,  nor  is  the 
oitical  pressure  markedly  lowered,  so  far  as  my  present  observations 
have  gone,  within  the  first  six  hours  immersion  in  COj.  All  the 
experiments  quoted  above  were  made  within  this  time. 

As  an  illustration  of  how  the  COa  affects  the  transpiration  and  tur- 
gescence  of  the  leaves,  I  will  add  the  two  following  Tables  of  experi- 
ments on  Tilia  amerieanay  which  I  have  found  very  sensitive  to  this  gas. 
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Experiment  C.  in  Table  III.  is  subject  to  a  correction  for  the 
elasticity  of  the  branches'  conduits.  In  determining  the  amount  of 
water  transpired,  the  vessel  beneath  was  placed  in  a  position  before 
the  pressure  was  raised  in  the  glass  cylinder  and  remoyedfor  its  second 
weighing,  while  the  pressure  was  still  maintained.  Consequently 
some  water  was  squeezed  back  from  the  conduits,  owing  to  their 
elastic  yielding  to  the  pressure,  and  remained  in  the  yessel,  diminishing 
the  amount  of  transpiration  observed.  In  order  to  estimate  how  much 
ought  to  be  allowed  for  this,  an  experiment  was  made  in  which  the 
same  branch  was  raised  to  a  pressure  of  6  atmospheres  for  ten  minutes. 
While  the  pressure  was  maintained  a  weighed  yessel  containing  some 
water  was  supplied  to  its  protruding  end,  and  then  the  pressure  waa 
lowered  to  normal  atmospheric  pressure.  After  ten  minutes  the  yessel 
was  reweighed  and  was  found  to  have  lost  0*108  gr.  due  to  the  elastic 
recovery  of  the  conduits.  When  this  allowance  is  made  in  experi- 
ment C,  Table  III.,  the  amount  transpired  becomes  0*219  gr.,  instead 
of  0*111  gr.i 

In  order  to  determine  whether  this  elastic  contraction  of  the  con- 
duits occurred  chiefly  in  the  conduits  of  the  stem  or  leaf,  experiments 
were  made  in  which  a  branch  was  first  exposed  to  a  pressure  of 
6  atmospheres  for  ten  minutes,  and  while  the  pressure  was  still 
maintained,  a  weighed  quantity  of  water  was  supplied  to  its  lower 
end  which  protruded  from  the  high-pressure  apparatus.  The  pres- 
sure was  then  immediately  lowered,  and  the  branch  was  left  to  draw 
up  water  from  below  for  ten  minutes  by  means  of  its  elasticity,  and 
the  amount  which  is  drawn  up  is  measured  by  a  second  weighing. 
When  this  amount  is  compared  with  the  amount  drawn  up  in  a  similar 
experiment  with  the  same  branch  when  all  the  blades  of  the  leaves 
are  removed,  it  is  found  that  the  former  is  very  much  greater  than  the 
latter  quantity.    Thus  with  a  branch  of  Tilia  amerieana  bearing  11 


^  The  fact  that  the  presence  of  COa  in  contact  with  the  leaves  modifies  so  pro- 
foundly their  power  of  drawing  up  water  against  pressure,  appears  as  an  additional 
argument  for  believing  that  the  osmotic  properties  of  the  mesophyll-cells  is  a  more 
important  factor  in  transpiration  than  the  imbibition  or  capillary  phenomena  of  the 
cell-wall.  For  we  can  hardly  believe  that  the  solution  of  this  gas  in  the  water 
could  possibly  reduce  the  surface-tension  sufficiently  to  account  for  the  difference 
observed ;  whereas  it  is  readily  comprehensible  that  the  presence  of  OOa  would 
greatly  reduce  the  osmotic  pressure  of  the  cells  by  introducing  changes  in  the  pri- 
mordial utricle  (possibly  owing  to  the  exclusion  of  oxygen  and  consequent  intra- 
molecular respiration),  or  even  by  forming  insoluble  substances  with  the  solutions 
in  the  vacuolea. 
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leaves,  the  first  amonnt  was  0-108  gr.,  while  the  latter  was  only  0*02 
gr.,  an  amonnt  which  approaches  the  limits  of  error  of  the  experiment. 
Prom  this  we  may  conclude  that  the  elastic  contraction  takes  place 
chiefly  in  the  conduits  of  the  leaves. 

I  am  at  present  making  arrangements  oif  repeating  my  experiments 
conducted  in  CO3  with  air,  in  view  of  the  difEerence  in  the  critical 
pressure  obtained  in  the  two  methods. 
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I. — IVTBODTTCTnOV. 

Thb  usual  local  ethnographic  sorrej  undertaken  anuallj  as  part  of 
the  work  of  the  Anthropological  Laboratory,  Trinity  College,  was 
last  summer  carried  out  by  me  in  the  district  known  as  Ballycroy,  a 
portion  of  tbe  barony  of  Erris,  Co.  Mayo,  which  was  considered 
worthy  of  study,  owing  to  the  differences,  said  to  exist,  between  its 
inhabitants  and  the  natiyes  of  other  parts  of  the  same  barony. 

As  the  Mullet,  Iniskea,  and  Portacloy  were  the  subjects  of  last 
year's  inquiry  this  may  be  considered  as  a  supplementary  survey, 
practically  completing  tiie  barony  of  Erris,  and  for  this  reason  sudh 
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<:eiLBiis  retnms  as  apply  to  the  whole  of  Erris,  taking  no  account  of 
smaller  divisionB,  are  quoted  in  this  Paper. 

Though,  in  some  ways,  not  at  all  so  primitive  in  habits  and  modes 
of  life  as  tiie  people  of  the  districts  previously  described,  the  popula- 
tion of  this  district  is  worthy  of  notice,  as  being  originally  a  colony 
from  another  part  of  Ireland,  which  have  remained  practically  un- 
mixed with  the  local  peoples  until  the  present  day. 

In  his  extremely  valuable  and  interesting  little  work  on  Erris, 
Mr.  Knight  makes  a  statement  which  even  now,  after  the  lapse  of 
sixty  years,  needs  but  little  qualification,  when  he  says:  <' I  have 
said  that  there  was  a  difference  between  the  inhabitants  of  this 
district  and  the  other  parts  of  Erris.  The  Irish  Channel  scarcely 
makes  such  a  difference  between  the  inhabitants  of  the  sister  islands 
9A  Tulloghaan  Bay  makes  between  Ballycroy  and  Erris  proper.'* 

The  facilities  and  difficulties  experienced  in  carrying  out  the  work 
of  inquiry  differed  considerably  from  those  experienced  in  other  loca- 
lities, the  greatest  of  the  latter  being  the  extremely  scattered  nature 
of  the  population,  and  the  absence  of  any  assemblage  of  houses  large 
enough  to  be  termed  a  village  or  even  a  hamlet. 

II. — ^Phtsiogbapht. 

Ballycroy  has  tolerably  weU-defined  boundaries,  it  lies  along  the 
coast-line,  about  eighteen  miles  south  of  the  Mullet,  and  is  separated 
from  the  rest  of  Erris ;  TuUoghaan  Bay  and  the  Owenmore  river 
form  its  northern  boundary;  and  the  mountains  of  Maamthomas, 
Nephin  Beg,  and  Oorslieve  bound  it  on  the  east  and  south-east.  The 
length  of  its  sea-coast,  counting  indentations,  is  about  forty-seven 
miles  (this  estimate,  however,  includes  the  islands  of  Annagh  and 
Inisbiggle,  and  some  smaller  islets  which  do  not  belong  to  Ballycroy 
proper). 

As  a  rule  the  waters  are  shallow  all  along  the  coast,  which, 
though  rising  in  some  places  to  a  considerable  height,  is,  as  a  rule, 
rather  low. 

The  surface  of  the  district  does  not  present  any  very  great  variety ; 
it  gradually  slopes  upwards  from  the  sea-coast  to  the  mountains,  and 
has  a  more  or  less  hilly  or  rolling  surface,  with  an  average  elevation 
of  not  more  than  two  hundred  feet  above  the  sea-level.  A  large 
portion  of  this  surface  is  bog,  most  of  it  still  in  a  virgin  state. 
Mr.  Enight  estimated  that  of  the  area  of  over  30,000  acres,  about 
3075  would  be  "^*«i  o^m."    The  underlying  rock  is  mica  slate  or 
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grannlar  quartz.    In  the  lower  parts  of  the  district  there  are  several 
lakes. 

The  climate  is  very  mild,  there  being  but  little  frost  or  snow  in 
winter ;  but,  as  might  he  expected  from  the  situation  of  the  locality, 
it  is  very  moist,  rains  being  both  heavy  and  frequent,  and  storms  of 
great  violence  often  sweeping  over  the  region  from  the  westward. 
Vegetation  flourishes  well,  owing  to  the  mildness  of  the  climate,  a 
good  example  of  which  is  the  fact  that  palms  and  other  exotics  grow 
well  in  the  open  air  in  the  grounds  of  General  Clive  at  Claggan, 
in  the  southern  part  of  the  district.  Trees  of  various  kinds  flourish 
in  the  valleys,  and  wherever  sheltered  from  the  prevailing  winds. 
In  the  valleys  among  the  mountains,  the  red  deer  used,  at  one  time,  ta 
be  met  with  in  some  numbers,  but,  within  the  past  forty  years,  they 
have  become  quite  extinct.  Wild  fowl,  in  great  numbers,  visit  the 
lakes  and  coast-line  in  the  winter-time,  among  them  wild  swans, 
which  principally  frequent  Lough  Fahey,  near  the  coast.  The 
number  of  the  smaller  wild  animals  is  very  considerable. 

III. — ^AirrHBOFOGRAPHT. 

1.  Methods. — The  modes  of  measurement  and  of  taking  observa- 
tions  were  precisely  the  same  as  those  employed  in  the  visit  to  the 
Mullet  district  in  1894,  the  observation  forms  and  nigrescence  cards- 
were  also  of  the  same  patterns ;  as  all  these  have  been  described  in 
previous  reports,  they  need  no  further  mention  here. 

The  instruments  employed  were  those  used  in  the  other  surveys, 
with  one  exception,  a  "  Trinity  "  tripod  camera  of  "half-plate  "  size^ 
made  by  Messrs.  Curtis  Bros.,  of  Suffolk-street,  Dublin.  This  instru- 
ment, which  is  very  light,  strong,  and  compact,  did  its  work  well, 
and  stood  a  good  deal  of  rough  handling,  without  suffering  in  the 
least.  The  "Trinity"  hand-camera  by  the  same  makers,  which  did 
good  work  the  previous  year,  continued  to  do  well,  though  the 
weather  was  not  very  suitable  for  "snap-shot"  work,  and  the  brand 
of  plates  used  was  not  quite  satisfactory.  The  value  of  a  hand- 
camera  for  field-work,  as  an  aid  to,  or  substitute  for  the  heavier  and 
more  slow  tripod  stand-camera  can  hardly  be  overrated,  as  it  can  be 
employed  for  taking  the  portraits  of  persons  who  cannot  be  induced 
to  get  photographed  by  the  other  instruments,  and  it  can  also  be  used 
on  very  rough  ground  or  in  high  winds,  where  the  other  camera  could 
not  be  kept  steady  ;  for  objects  in  motion,  and  local  customs  or  occu- 
pations, it  is  invaluable.     The  chief  difficulties  met  with  were  :  the 
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scattered  state  of  the  population,  and  tlie  absence  of  yiUages  in  which 
many  people  might  be  seen  together,  also  the  difficulty  in  reaching 
many  parts  of  the  district,  owing  to  the  paucity  of  roads  and  the  soft 
boggy  nature  of  much  of  the  land.  In  some  instances  (more  than  a 
third  of  the  whole)  the  men  measured  were  at  work  in  the  bogs 
preparing  the  way  for  a  new  road,  a  long  distance  from  any  public 
highway,  and  the  weather  being  broken  and  rainy,  the  bog  was  soft, 
making  walking  difficult. 

Here,  as  in  some  other  places  previously  described,  the  custom  of 
cropping  the  hair  rather  close  made  it  yery  difficult  to  ascertain  the 
exact  shade  of  colour. 

A  considerable  number  of  photographs  were  taken,  including 
portraits  and  groups,  illustrative  of  the  customs,  modes  of  life, 
and  habitations  of  the  people,  besides  several  views  showing  the 
nature  of  the  surface  and  coast-line,  and  several  of  the  antiquities  of 
the  district. 

2.  Physical  CharaeUrs. 

(a.)  General  characters, — ^There  is,  on  the  whole,  a  great  unifor- 
mity of  appearance  in  the  people  of  this  district,  though,  on  closer 
inspection,  at  least  two  distinct  types  may  be  discovered. 

The  general  appearance  of  the  people  is  rather  pleasing,  many  of 
the  men  are  handsome,  and  the  women,  too,  are  often  good-looking, 
but,  as  observed  in  the  reports  on  the  other  districts  surveyed,  both 
sexes  seem  to  age  rather  rapidly,  and  some  of  the  men  become  wrinkled 
very  early. 

Stature  and  Mk, — The  men  are  usually  stoutly  built,  and  of 
about  the  middle  stature,  though  extremes,  in  this  respect,  are  more 
common  than  observed  in  the  Mullet  or  the  Inishkea  islands. 

A  few  men  of  small  stature  were  met  with,  and  about  an  equal 
number  of  tall  men. 

The  average  height  of  the  fifty  men  measured  was  1721  mm.,  or  a 
htOe  under  5  ft.  8  in.,  the  extremes  were  1576  mm.  (5  ft.  2  in.)  and 
1838  mm.  (6  feet). 

The  shoulders  are  broad  and  square,  and  the  upright  carriage  of 
many  of  the  men  is  very  noticeable. 

Sead. — The  head  is  massive  and  well-shaped,  usually  broad  just 
above  the  ears ;  it  is  usually  either  brachycephalic  or  mesaticephalic, 
though  a  few  cases  of  dolichocephaly  were  observed,  one  of  a  very 
marked  degree  (70*7,  or  when  reduced  to  the  cranial  standard,  68*7), 
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which  might  be  fairly  called  scaphocephalic.  The  mean  cephalic 
index,  when  reduced  to  the  cranial  standard  by  the  subtraction  of  two 
units,  is  78-5  (or  almost  exactly  that  of  the  natiyes  of  Inishbofin).^ 

The  cranid  curve  rises  to  a  fair  height  (mean  altitudinal  index, 
65*6),  sweeps  evenly  backwards,  and  descends  rather  abruptly  to  the 
external  occipital  protuberance. 

The  forehead  is  broad,  seldom  receding,  and  not  very  high ;  the 
skin  is  often  a  good  deal  wrinkled,  even  in  comparatiyely  young  men, 
but  not  so  much  so  as  in  the  case  of  the  fishing  populations.  The  eye- 
brows oyerhang  the  eyes  considerably,  and  are  thick  and  rather  level. 
The  glabella  and  superciliary  ridges  are  often  large 

Foes. — The  face,  though  often  long,  is  rather  oblong  in  outline, 
owing  to  the  breadth  of  the  jaws  in  the  bigonial  region.  The  cheek- 
bones are,  as  a  rule,  prominent.  The  ridge  or  fold  of  skin  at  the 
root  of  the  nose  is  not  as  common,  nor  when  seen,  of  as  large  size  as 
in  the  men  of  the  fishing  populations.  The  eyes  have  usually  blue  or 
light  grey  irides,  seldom  hazel  or  brown,  but  it  should  be  noted  that 
the  percentage  of  "light"  eyes  in  adults,  78-7  (a  much  lower  figure 
than  observed  in  any  of  the  districts  yet  reported  on)  shows  a  larger 
proportion  of  dark-eyed  people  in  the  population  of  Ballycroy. 

The  eyes  are  deeply  set,  and  are  placed  rather  wide  apart ;  there 
are  often  wrinkles  around  them,  as  is  generally  observable  in  the 
west.    The  eyelashes  are  dark  and  long. 

The  nose  is  straight  usually,  sometimes  sinuous,  seldom  aquiline 
or  ritromsi.    The  mean  nasal-index  is  63*9. 

The  mouth  is  large,  and  the  lips  of  medium  thickness.  The  teeth 
are,  when  not  spoiled  by  excessive  smoking,  small,  white,  and  very 
even.  The  angles  of  the  jaw  are  rather  pronounced  and  square, 
which  gives  an  oblong  outline  to  the  face  when  viewed  from  the 
front.  The  chin  is  often  prominent.  The  ears  are  usually  flat,  but 
in  about  a  third  of  the  cases  observed  are  outstanding.  But  few 
abnormalities  of  this  organ  were  observed ;  in  twenty-two  instances, 
out  of  the  fifty  men  noted,  the  lobule  was  attached ;  in  one  case  it 
was  absent,  and  in  another  extremely  small,  but  great  variations  in 
the  form  of  the  pinna,  such  as  were  observed  in  some  parts  of  the 
Mullet,  were  not  noticeable  in  Ballycroy. 

Skin, — The  complexion  is  fair  or  ruddy,  seldom  freckling;  sallow- 
ness  is  not  common,  even  in  those  with  dark  eyes.  As  noted  in  other 
sections,  wrinkles  seem  to  come  rather  early. 

^  Of  the  fifty  men  meaflured,  18  were  braohyoephtlio,  26  meeaticephalio,  and 
6  doUchocephalic. 
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Hair. — ^The  haiT  is  usually  a  dark  brown;  next,  in  order  of 
frequency,  comes  the  lighter  Bhades  of  brown;  ttien  black,  which  is 
commoner  here  than  in  the  Mullet;  then  fair,  and  lastly  red.  The 
growth  of  the  hair  is  fairly  abundant,  though  baldness  is  not  un« 
common.  It  is  often  wavy  or  curly.  The  beard  is  usually  some- 
what lighter  in  colour  than  the  hair  of  the  scalp,  and,  if  allowed  to 
grow  naturally,  seems  to  have,  in  many  cases,  a  tendency  to  fork  at 
the  end. 

The  nigrescence  index,  for  the  adults  of  both  sexes,  is  57*71,  show- 
ing a  larger  percentage  of  dark  and  black  hair  than  in  any  district  as 
yet  surveyed. 

The  foregoing  description  is,  of  course,  a  general  one,  applying 
only  to  the  preyailing  type;  there  is,  however,  a  second  type  not 
unfrequently  met  with,  tiie  chief  characters  of  which  are,  long  oval 
face,  with  but  slightly  marked  angles  to  the  jaws,  less  prominent 
cheek  bones  and  sharper  features. 

The  figure  seems  to  be  slighter  in  youth,  but  to  exhibit  a  tendency 
to  put  on  fiesh  with  advancing  years.  The  hair,  in  this  type,  is 
usually  lighter  than  the  prevailing  tint,  but  may  be  of  any  colour, 
owing  to  admixture. 

The  various  authors  who  have  written  respecting  the  men  of 
Ballycroy  are  fairly  agreed  concerning  them.  They  usually  describe 
the  people  as  of  below  the  medium  height,  dark-haired,  and  athletic. 

In  Knight's  "Erris  in  the  Irish  Highlands,"^  they  are  ^thus 
described :  '^  This  colony  of  TJlstermen,  at  whatever  time  they  settled 
in  this  country,  still  retain  the  ancient  dialect  of  language  used  in 
the  north ;  intermarry  almost  exclusively  with  one  another ;  a  hardy, 
low-sized,  dark-featured  race ;  bold,  daring,  and  intrepid  in  danger  ; 
not  good-tempered,  but  hospitable  to  an  extreme."  And  again: 
''The  mountaineers  are  remarkably  stout  and  healthy.  .  .  •  The 
journeys  they  make  are  quite  extraordinary.  A  fellow  in  Ballycroy 
thinks  nothing  of  taking  a  ten-gallon  keg  of  whisky,  weight  150  lbs. 
at  least,  and  crossing  the  mountains  to  l^ewport,  a  distance  of  twenty 
miles,  sells  it,  and  returns  home  in  the  evening,  without  the  slightest 
appearance  of  fatigue,  and  carelessly  resumes  his  usual  occupation." 

Maxwell '  gives  the  following  description  of  the  peasantry  of  Co. 
Hayo,  including  the  people  of  Ballycroy,  his  own  locality : — 

"  In  personal  appearance  the  western  peasantry  are  very  inferior 
to  those  of  the  other  divisions  of  the  kingdom.    Generally  they  are 

1  Page  106. 

*  "  Wild  Sporto  of  the  Wert,"  chap,  xliii. 
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undersized,  and  by  no  means  so  good-looking  as  their  southern 
neighbours;  and,  I  should  say,  in  other  points  they  are  equally 
deficient.^  To  oyeroome  their  early  lounging  gait  and  slovenly  habits 
is  found  by  military  men  a  troublesome  task ;  and  while  the  Tipperary 
man  speedily  passes  through  the  hands  of  the  drill-sergeant,  the  Mayo 
peasant  requires  a  long  and  patient  ordeal  before  a  martial  carriage 
nan  be  acquired,  and  he  be  perfectly  set  up  as  a  soldier.  These 
defects  once  conquered,  none  are  better  calculated  for  the  profession. 
Hardy,  active,  patient  in  wet  and  cold,  and  accustomed  to  indifferent 
and  irregular  food,  he  is  admirably  adapted  to  endure  the  privations 
and  fatigue  incident  to  a  soldier's  life  on  active  service,  and  in  dash 
and  daring  no  regiments  in  the  service  hold  a  prouder  place  than 
those  which  appertain  to  the  kingdom  of  Connaught." 

Though  there  are  some  men  of  small  stature  in  the  community, 
there  are  also  some  above  the  middle  height,  and  the  majority  are 
of  about  the  middle  stature. 

Ballycroy  being  pre-eminently  the  district  of  County  Mayo, 
inhabited  by  a  colony  of  Ulster  origin,  it  may  not  be  out  of  place  to 
repeat  here  what  was  written  about  people  of  similar  origin  in  the 
Mullet,  that  there  appears  to  be  no  foundation  whatever  for  the 
statement  made  originally  by  an  anonymous  writer,  and  quoted 
repeatedly  since  by  several  writers  both  in  this  country  and  abroad, 
to  the  effect  that  the  descendants  of  the  dispossessed  Ulster  tribes, 
who  settled  in  the  counties  of  Sligo  and  Mayo,  have  through  inter- 
marriage and  deficient  food  dwindled  to  an  average  height  of  five  feet 
two  inches,  and  become  prognathous,  pot-bellied,  and  utterly  de- 
generate. As  before  stated,  the  average  stature  of  the  fifty  men 
measured  was  1721  mm.,  or  barely  under  5  ft.  8  in:;  no  selection 
whatever  was  practised  beyond  excluding  some  ungrown  young  lads ; 
and  this  average  is  perhaps  a  little  below  the  true  figure,  as  it  was 
said  by  several  of  the  people  that  most  of  the  best  grown  men  were 
away  working  as  migratory  labourers  in  England.  Only  three  men 
whose  height  was  less  than  five  feet  three  and  a  half  inches  were  met 
with,  and  they  seemed  to  be  exceptional  cases.  Only  one  dwarf  is 
known  in  the  district. 

^  This  IB  a  matter  of  opinion,  in  wMoh  I  can  by  no  means  agree  with  this 
author. 
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(b.)  Siatutiei  of  Sirir  and  Ey$  Cohun  :— 
AsTTLTS. — I.  Ifaiei, 


Haih. 
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Bed, 
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Index  of  Kigresoenoei    .    •    51*67. 


AsuLra. — ^11.  Umalet. 


Hair. 

Ens. 

Totals. 

Perceotage 
Hair  Colours. 

Light. 

Medium. 

Dttk. 

Bed, 

8 

— 

— 

8 

8-76 

Pair, 

2 

— 

— 

2 

2-60 

Brown,         •  • 

24 

8 

— 

27 

88*76 

Dark, 

82 
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8 
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Black, 

1 

8 

4 

8 
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7 

80 
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1 
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8-76 
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— 

Index  of  Nigrescence,       .     .     .     63*75. 
Combined  Index  (both  Boxes),    .    57*71. 
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Childsbk. — I.  Bays. 
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(c.)  Physieal  JProportions, — ^The  proportions  borne  bj  the  main 
measurements  to  tbe  stature  (taken  as  100)  are  given  in  this  Paper  as 
in  its  precursors.  They  are  considerably  different  from  those  of  the 
inhabitants  of  the  localities  previously  visited,  and  especially  from 
those  of  the  people  of  the  neighbouring  district  of  the  Mullet,  and 
from  the  islanders  of  Iniskea. 

Face. 

The  face,  though  long  in  proportion  to  the  stature,  is,  on  the 
average,  shorter  comparatively  than  is  the  case  in  Aran,  Inishbofin, 
or  the  Mullet  and  Inishkea.  The  average  is  7*29  (canon  6*60),  as 
against  7*61,  7*48,  and  7*36,  respectively,  for  the  other  localities. 
The  extremes  noted  in  Ballyoroy  are  6*52  and  8*68. 

Upper  Face, — ^The  mean  is  4*16,  as  against  4*42  for  Inishbofin, 
and  4*30  for  the  Mullet,  thus  showing  the  comparative  shortness. 

Nose, — As  has  been  noted  previously,  this  does  not  bear  a  very 
constant  proportion  to  the  stature.  The  extremes  are  3*56  and  2*59, 
and  the  mean  3*25,  or  something  less  than  the  canon  (3*30). 

Sirmro  Hxioht. 

The  sitting  height  appears  to  be  somewhat  greater  proportionally 
than  in  the  Mullet,  &o.,  as  the  mean  is  53*05,  as  against  51*33.  The 
extremes  were  50*71  and  56*60. 

TJpFXR  LncB. 

Span, — ^No  case  of  a  span-stretch  less  than  the  stature  was  met 
with  hero ;  in  fact,  in  nearly  all  cases  this  measurement  is  propor- 
tionately very  great.  The  average  for  the  fifty  men  measured  is 
105*75,  with  extremes  of  111*04  and  101*18.  As  the  limbs  are  not 
exceptionally  long,  this  shows  considerable  stoutness  of  build.  The 
mean  for  Aran  was  101*94  (not  much  above  the  BaUycroy  minimum) ; 
for  Inishbofin,  104*95  ;  and  for  the  Mullet,  &c.,  104*36. 

Mand, — ^The  hand  is  decidedly  short,  the  mean  being  only  11*31, 
but  varying  from  10*28  to  12*08 :  this  mean  is  about  the  same  as  that 
for  Inishbofin  (11*33). 

Forearm. — ^This  section  of  the  arm  is  proportionately  long,  the 
mean  being  15*30,  with  extremes  of  16*28  and  14*02.  Tho  forearm  is 
thus  shorter  than  in  the  Mullet,  and  intermediate  between  it  and 
Inishbofin  (15*03)  and  Aran  (15*18). 


(D.) 

DHai 

— 

Indicxs. 

Pboportions  to  Statubb. — HsiOHt  =  l60. 

Ko. 

1 

1 

3 

1 

1 

i 

1 

1 

i 

u 

I 

u 

i 

.    U 

tx] 

£ 

M 

5 

Z 

X 

iS 

w 

&^ 

A 

i3& 

^ 

80-6 

68-1 

98-6     78-9 

93-7 

67-9 

11-07 

16-28 

106-62 

61-79 

7-60 

4*37 

3*24 

80-4 

64-9 

1030     80-6 

96-8 

71*0 

11-46 

16*87 

108-93 

61-12 

7-49 

4-19 

8-07 

84*2 

64-2 

120-3     911 

1000 

63*3 

10-83 

14*66 

104-64 

62-71 

716 

3*84 

2-86 

86-8 

69-2 

109-2     90-8 

93-8 

64*1 

11-39 

16*80 

110-61 

61-36 

7-33 

4-36 

8*44 

83-9 

70-4 

113-8     84-6 

100-0 

66-6 

1100 

16*62 

106-16 

60-71 

7-69 

4-26 

3*20 

79-1 

66-3 

121-2  j  92-4 

99*0 

78*0 

11-06 

1602 

103-63 

62-60 

6*62 

3-48 

2-76 

84-6 

62*9 

1220    103-4 

100-0 

61-6 

11-86 

16*64 

107*38 

63*96 

7*14 

4-22 

3-16 

81-3 

62-6 

120-3     91-6 

101-0 

70-6 

12-08 

16*24 

107-91 

6304 

702 

4-29 

304 

' 

77-6 

64-9 

104-9     88-6 

103-3 

76-0 

11-06 

14-97 

104*31 

66*60 

7-16 

4-81 

8-06 

10 

850 

72-0 

104-2     76-4 

89-4 

60-0 

10*96 

14-66 

102*66 

62-79 

8-68 

4-61 

3-49 

11 

790 

62-6 

1081 

86-6 

102-2 

61-8 

11-01 

14-80 

104-60 

62-69 

7*34 

4*44 

3-19 

12 

85-9 

67-7 

116-6 

91-3 

92-4 

63*0 

11*26 

14*94 

106*86 

61-29 

6*99 

4-22 

8-20 

IS 

820 

69-4 

104-4 

87-6 

103-2 

60*3 

10*89 

14*80 

102*01 

61-90 

7*46 

4-23 

8-16 

14 

80*4 

64-8 

110-4 

82-1 

93*0 

61*7 

11-42 

14*63 

104*82 

61-30 

7-94 

4*68 

8-44 

15 

84-2 

71-3 

116-9 

90-6 

96-8 

660 

11*00 

14*76 

101*18 

64-36 

7*41 

4-30 

3-11 

16 

82-3 

64-1 

104-4 

86-3 

99-0 

63*6 

11*98 

14*46 

107-26 

66-04 

8*02 

4-72 

8-24 

17 

79-4 

665 

119-3 

98-2 

1000 

72*9 

11-74 

14-62 

106*30 

64-61 

7*06 

3*96 

2-97 

18 

77-6 

66-6 

116-4 

92-3 

101-9 

70*4 

11*27 

16*28 

107-91 

62-44 

6*94 

4*06 

2-88 

19 

74-8 

62-4 

108-4 

91-6 

94-9 

67*9 

11*72 

16*16 

106*48 

6119 

7*46 

4*43 

8-24 

20 

82-5 

680 

104-6 

90-9 

98*0 

67*4 

11*16 

16*41 

106*40 

64-66 

7*67 

4*30 

3-14 

21 

76-6 

64-2 

126-2 

99-1 

980 

66-6 

11-90 

16*26 

110*00 

63-46 

6-84 

3-92 

8-46 

22^ 

77-8 

63-9 

110-6 

89-4 

100-0 

70-0 

10-68 

16-72 

106*76 

61-61 

7*29 

4-09 

8-66 

23 

790 

610 

120-7 

90-9 

103-2 

70*0 

11-23 

16*17 

104*10 

62-60 

6-79 

3*82 

2-81 

24 

79-2 

64-4 

109-4 

84-4 

103-1 

60-3 

11-66 

16*34 

106*77 

62-74 

7-47 

4*49 

3-38 

2& 

70-7 

61-6 

101-6 

89-6 

98-9 

61-1 

10-98 

14*96 

111*04 

66-13 

7-67 

4*60 

319 

26 

750 

63-6 

106-6 

86-4 

102-2 

68*0 

11*48 

16*80 

104*66 

62-48 

7-36 

3*97 

2*92 

27 

80-9 

68-6 

118-7 

94-3 

103-2 

64-7 

11-07 

16*07 

103-21 

64*46 

7*32 

4*22 

304 

28 

81-2 

66-0 

97-9 

76-8 

103-1 

71-4 

11-78 

14*89 

104-96 

60*74 

7*91 

4*20 

8*06 

29 

77-8 

68-2 

109-2 

831 

103-0 

69-6 

11-64 

16-69 

102*82 

64*40 

7-86 

4*24 

2*93 

80 

750 

63-9 

112-2 

91-1 

100-0 

64-2 

11-39 

16-13 

106*68 

66*41 

7*08 

4*37 

8-06 

81 

80-7 

63-5 

110-6 

86-2 

101-1 

64-7 

10-28 

14-94 

106*11 

63-80 

7*00 

4-21 

2*90 

32 

82-9 

68-4 

107-1 

86-6  1  98-9 

620 

11-68 

16-67 

106-39 

64*73 

7-61 

4*67 

8*00 

33 

79-8 

66-7 

109-6 

83-6 

102-0 

60-9 

11-60 

14*66 

108*66 

62*14 

7-34 

3*93 

3*18 

84 

83-2 

63-9 

120-3 

96-6 

103-2 

73-6 

12-06 

16*12 

110*00 

62*66 

6*94 

4*24 

2*90 

35 

76-8 

64-6 

104-6 

83-0 

1041 

70-0 

11-08 

16*34 

104-14 

64-06 

7*76 

4-37 

2-92 

36 

79-8 

63-6 

116-0 

90-8 

98-9 

76-6 

11-18 

16*22 

106-61 

61-60 

6-97 

3*69 

2*64 

87 

830 

660 

121-2 

96-8 

93-3 

72-3 

11-71 

16*61 

110-13 

64-43 

7*47 

4*11 

2*97 

38 

78-8 

62-2 

120-0 

91-7   104-6 

68-6 

11-18 

16*43 

101-61 

— 

6*92 

3*86 

2-94 

38 

81-4 

61-9 

117-4 

97-6  102-2 

620 

11-63 

16*28 

106-41 

61-74 

7*03 

4*19 

2-91 

40 

81-4 

64-4 

108-6 

92-2 

102-4 

67-3 

11-68 

16-67 

107*49 

62-92 

7*49 

4*09 

2*86 

41 

82-8 

70-4 

120-3 

90-7 

100-0 

75-6 

11-06 

16-28 

10303 

63-63 

6-76 

3*72 

2-69 

42 

77-0 

66-0 

116-7 

89-3 

104*4 

61-7 

11-19 

14*64 

106-62 

63-64 

7-03 

8*88 

2*76 

43 

82-3 

65-1 

116-3 

91-2 

100-0 

661 

10*96 

14-62 

106-06 

63-03 

7-20 

4-27 

2-82 

44 

79-4 

63-4 

118-1 

92-9 

100-0 

66-4 

11*42 

16-16 

110-07 

62-40 

7-43 

404 

3*22 

45 

83-8 

670 

110-8 

86-6 

100-0 

62-3 

11-66 

16*26 

106-32 

62-76 

7*30 

4-14 

3*06 

46 

80-6 

64-8 

117-7 

87-1 

102-1 

64-0 

10-67 

16-36 

102*92 

63-63 

7*24 

4-14 

2-92 

47 

77-6 

66-3 

111-4 

86-9 

97-9 

61-2 

11-12 

14-02 

103*62 

63-37 

7*22 

402 

2*90 

48 

85-6 

68-6 

123-1 

104-2 

98-9 

63-6 

11-64 

16-42  Il04*29 

63*28 

7*60 

3-84 

2*94 

49 

85-9 

62-8 

118-3 

90-0 

1011 

66-7 

11-30 

16-63  104-98 

64-04 

7*02 

4*46 

2-98 

80 

78-0 

63*6 

109-1 

86-0 

92-8 

66-6 

11-01 

14-48  102-61 

62-94 

7*00 

4*06 

8-07 

80-5 

66-6 

112-6 

89-4 

101-4 

63-9 

11-31 

16-30 

106-76 

63*06 

7-29 

4-16 

3-26 

m 
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Proeeeding$  of  the  Boyal  Irish  Academy. 

No. 

Name. 

Age. 

Locality  of 

Eye 
Colour. 

Hair 
Colour. 

Skin. 

Father's 
people. 

Mother's 
people. 

Bars. 

1 

30 

Ballyoioy 

Ballycroy 

blue 

&ir 

ruddy 

OutBtanding 

2 

•Cleary,  Denis,    . 

30 

»» 

>f 

dark- 

dark 

ruddy 

Flat 

3 

Eeane,  Anthony, 

24 

» 

>i 

en 

brown 

ruddy 

Outstanding,  lol 

attached 
Flat 

4 

^MaoMonamon, 

John, 
Lenahan,  Patrick, 

45 

>» 

»» 

blue 

brown 

ruddy 

6 

22 

>» 

" 

light- 

dark 

pale 

Flat 

6 
7 

•Cleary,  Michael,. 
•Sweeney,  Manera 

38 
30 

If 

blue 

black 
fair 

ruddy 
pale 

Outstanding,  lol 

Outstanding,  lol 

attached 
Outstanding,  lol 

absent 
Flat,  lobes  attad 

8 
9 

•Campbell,  John, . 
*Doran,  Hugh,     . 

25 

ti 

ff 
>> 

dark- 
SSI 

dark 
fair 

pale 
pale 

10 

•Cleary,  John,     . 

25 

>» 

Newport, 
Mayo 

blue 

far 

ruddy 

Flat 

11 

*Eeane,  Philip,    . 

41 

>» 

blue 

dark 

pale 

Flat 

12 

♦Conway,  James, . 

40 

f> 

91 

dark- 

dark 

ruddy 

Flat 

13 

•Cleary,  James,    . 

35 

f» 

Newport 

gieji 
blue 

fair 

ruddy 

Flat 

14 

•Corrigan,  James, 

40 

»» 

dark- 

dark 

p<de 

Flat 

15 

•Cleary,  Bertie,    . 

19 

»9 

Newport 

Zl 

dark 

pUe 

Fiat 

16 

•Sweeney,  James, 

28 

f» 

Ballycroy 

green 

dark 

pde 

Fiat 

17 

Tighe,  Thomas,  . 

30 

If 

»9 

green 

dark 

ruddy 

Flat 

18 

•Cleary,  Martin,  . 

35 

»» 

>» 

blue 

black 

ruddy 

Flat,  lobes  atud 

19 

M*Oowan,  Roger, 

24 

»» 

»> 

light- 

dark 

ruddy 

FUt 

20 

Conway,  Ezra,    . 

33 

l> 

Sligo 

grey 
blue 

light- 
brown 
black 

dark 

ruddy 

Flat,  lobes  attac 

21 
22 

Ginty,  Patrick,   . 
•Murray,  Patrick, 

22 
35 

Ballycroy 

blue 
light- 

mwkv 

ruddy 
pale 

Flat,    lobes     t 
small,  ^attad 
Flat 

23 

•KaneS  John, 

22 

l» 

>> 

grey 
green 

brown 

ruddy 

— 

24 

•Conway.  Michael, 

42 

>» 

)) 

blue 

fair 

ruddy 

Flat 

25 

Bradley,  Daniel, . 

45 

>f 

»» 

dark- 

g»y 

dark 

ruddy 

Outstanding 

NoTB.— All  those  whose  names  are  marked  with  an  asterisk  (*)  claimed  ths 
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i  I 


Facial. 


It 

or- 


1 


.11 

mm 


Nasal. 


?f 


Auricular 
Radii. 


Hbioht. 


FORBUMB. 


a 


i  IM 
i  156 
\\  160 
1|  168 
Ij  156 
>  165 
I  164 
\^  156 
I    148 

)   170 

I 

i  164 

{  170 

(  169 

)  160 

1  170 

2  168 

\    164 

I 

S|  160 

2*  160 

I 
4|  160 

4',  166 

4 1  161 

K)    168 

n\  160 


V" 


182 

134 

123 

130 

ISO 

118 

118 

118 

122 

144 

124 

127 

137 

134 

126 

136 

114 

130 

131 

132 

115 

123 

121 

128 

128 


77 
76 
66 
77 
72 
63 
70 
72 
68 
80 

76 

71 

78 

79 

73 

80 

64 

76 

78 

74 
66 
69 
68 
77 
74 


130 

188 

148 

142 

148 

143 

144 

1421 

128 

160 

134 

148 

163 

148 

146 

142 

136 

160 

142 

138 

144 

136 

146 

140 

130 


104 
108 

112 
118 
110 
109 
122 
108 
108 
110 
106 
116 
120 
110 
114 
116 
112 
120 
120 
120 
114 
110 
110 
108 
114 


67 
66 
49 
61 
64 
60 
62 
61 
48 
62 
64 
64 
68 
68 
63 
66 
48 
64 
67 
64 
68 
60 
60 
68 
64 


83 
39 
31 
33 
80 
39 
32 
36 
36 
31 
28 
34 
36 
30 
36 
36 
36 
38 
33 
31 
38 
36 
36 
36 
33 


32 

130 

96 

89 

1761 

30 

126 

93 

90 

1790 

30 

122 

91 

91 

1717 

31 

126 

96 

90 

1772 

82 

131 

90 

90 

1690 

34 

130 

97 

96 

1810 

30 

122 

90 

90 

1663 

34 

120 

93 

94 

1680 

82 

124 

90 

93 

1676 

30 

144 

94 

84 

1773 

28 

122 

92 

90 

1689 

84 

134 

92 

86 

1673 

32 

143 

96 

93 

1838 

34 

129 

100 

93 

1687 

36 

144 

96 

92 

1700 

34 

123 

97 

98 

1696 

32 

129 

97 

97 

1618 

84 

136 

104 

106 

1872 

30 

126 

98 

93 

1768 

32 

132 

98 

96 

1720 

33 

131 

99 

97 

1680 

30 

124 

91 

91 

1686 

34 

123 

96 

98 

1780 

30 

130 

96 

99 

1714 

34 

122 

91 

90 

1694 

912 
916 
9U6 
910 
867 
962 
892 
891 
892 
936 
890 
968 
964 
866 
923 
933 
882 
981 
910 
940 
908 
870 
936 
904 
934 


1860 
1960 
1796 
1960 
1794 
1874 
1776 
1812 
1644 
1820 
1766 
1771 
1876 
1762 
1720 
1818 
1720 
2020 
1912 
1830 
1848 
1800 
1853 
1830 
1881 


196 
206 
186 
202 
186 
200 
196 
203 
174 
194 
186 
199 
200 
193 
187 
203 
190 
212 
206 
191 
200 
180 
200 
198 
186 


270 
284 
250 
280 
264 
290 
268 
266 
236 
260 
260 
260 
272 
246 
260 
246 
246 
286 
284 
264 
273 
266 
270 
263 
262 


orisiBAllyc 


B  from  "the  North." 
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Proeeeding$  qf  the  Boyal  Irish  Academy. 

No. 

Nafflo. 

Agiu 

Locality  of 

Eye 
Colour. 

Colour. 

SUn. 

Father*! 
imodIo. 

Motfaer'a 
pMple. 

Sara. 

26 
27 

*MuiTay,  James,  . 

70 
45 

Ballycroy 

Ballycroy 
>» 

light- 

dark 
dark 

pate 
pde 

Outstanding,  1 

atUched 
Plat 

28 

^M'Gowan,  Bryan, 

— 

>> 

»» 

n. 

black 

pole 

Hat 

29 
30 
31 

BnidBhaw,Michl. 
♦Ginty,  Thomas,  . 
•Conway,  Peter, . 

30 
22 

>» 

Newport 

light- 

S2 

brown 

dark 

black 

ruddy 
ruddy 
ruddy 

Outstaodisg,  1 

attached 
Outstanding,  1 

attached 

32 

•Oaughan,  John, . 

28 

»» 

BaUyoroy 

light- 

brown 

ruddy 

Flat 

33 

•O'Boyle,  Andrew 

83 

»f 

i> 

^^t- 

black 

ruddy 

34 

«M<Ouiie,  James, 

— 

»» 

>» 

ss 

brown 

ruddy 

Outstanding 

35 

•Lenehan,  Patrick, 

50 

If 

91 

light- 

brown 
dark- 

black 

dark 

Outstanding 

36 

OilxoyS  Michael, 

20 

» 

» 

dark 

ruddy 

Outstanding 

37 
38 
39 
40 

•Kane,  Patrick,    . 
•Conway,  Neal,   . 
•M'Gk)wan,Patrick 
•Conway,  Patrick, 

25 
58 

40 

>> 

Newport 

Ballycroy 

>» 

Sg^t- 

brown 
light- 

fair 
black 
black 
black 

ruddy 
pale 
ruddy 
ruddy 

Outstanding,  1 
attached 

attached 
Fkt 

FUt 

41 

•Keane,  Bernard,. 

20 

>) 

>» 

C 

brown 

pda 

Outstanding,  V 

attached 
Flat 

42 

Finn,  Edwazd,    . 

55 

» 

f» 

blue 

brown 

pale 

43 

•Cafferky,  Michael 

35 

>» 

f> 

blue 

black 

pale 

Flat,  lobes  attac 

44 

•Conway,  Michael 

35 

)> 

»f 

blue 

fair 

ruddy 

Flat,  lobes  atta< 

46 

•Conway,  James, . 

40 

>) 

» 

green 

red 

ruddy 

Flat,  lobes  atta< 

46 

•Cafferky,  Hugh,. 

46 

»> 

»> 

blue 

ruddy 

Flat,  lobes  attac 

47 

•Caff edy,  James,. 

19  P 

» 

>f 

blue 

bbck 

ruddy 

Flat,  lobes  attac 

48 

•Sweeny  ,Loughlin 

20 

»» 

»> 

blue 

brown 

ruddy 

Outstanding 

49 

•Conway,  Peter,  . 

26 

» 

>f 

blue 

fair 

ruddy 

Flat 

50 

•Conway,  Hugh,  . 

19 

>» 

>» 

green 

itA 

ruddy 

^OTB.— All  thoM  whoM  names  are  marked  with  an  aateriak  (*}  claimed  that  their  familiM  originall: 
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Facxai. 


Nasal. 


AUKICULAR 

Radii. 


Hbiout. 


FORBUMB. 


e 


t>2 


«« 


II 
^8 


2  144 
B  152 

160 

1»4 
6  IM 
2  166 
s!  IM 
8|  li% 
2  168 
»'  162 
B  168 
sl  166 
3|  162 
('  168 
I  168 
5I  164 
3J  164 
\\  168 
4I  164 
1'  160 
«  168 


126 
123 
145 
130 
123 
128 
127 
127 
118 
132 
119 
118 
120 
121 
128 
118 
121 
125 
127 
127 
124 


162 !  122 


166 
166 
156 


117 
120 
121 


68 
71 
77 
75 
76 
74 
78 
68 
72 
75 
63 
66 
67 
72 
70 
65 
67 
74 
69 
72 
71 
68 
68 
76 
70 


132 
146 
142 
142 
138 
136 
136 
139 
142 
138 
138 
143 
144 
142 
139 
142 
140 
144 
160 
140 
146 
136 
144 
142 
132 


108 
116 
110 
108 
112 
106 
110 
106 
114 
106 
108 
113 
110 
118 
118 
107 
108 
114 
118 
110 
108 
106 
122 
108 
104 


122 
129 
130 
136 
133 
122 
132 
130 
129 
128 
126 
124 
120 
120 
126 
131 
130 
125 
123 
128 
127 
130 
133 
126 
127 


95 
96 

100 

102 
99 
95 
89 

100 
98 

102 
94 
84 
92 
94 
84 
92 
94 
96 
97 
93 
98 
95 
88 
93 
90 


1715 
1680 
1833 
1770 
1738 
1760 
1670 
1730 
1700 
1715 
1708 
1580 
1735 
1720 
1710 
1747 
1707 
1735 
1708 
1740 
1713 
1690 
1770 
1708 
1726 


900 
916 
930 
963 
963 
947 
914 
902 
895 
927 
872 
860 

890 
905 
947 
914 
920 
895 
918 
917 
902 
943 
923 
913 


1793 
1736 
1924 
1820 
1836 
1850 
1760 
1880 
1870 
1786 
1823 
1740 
1763 
1813 
1838 
1800 
1820 
1840 
1880 
1850 
1763 
1751 
1846 
1793 
1770 


197 
186 
216 
206 
198 
181 
195 
201 
206 
190 
191 
186 
194 
200 
197 
193 
191 
190 
196 
201 
181 
188 
206 
193 
190 


271 
270 
273 
276 
263 
263 
260 
264 
267 
263 
260 
246 
263 
280 
268 
266 
260 
262 
276 
283 
270 
287 
278 
267 
250 


iw£Dom''tbeNoct]i." 


^  Mother's  name  Kane,  =  in  Irish,  O'Keon,  not  O'Cahan. 
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3.  Vital  Statistici  ( Oenerai  and  JSeonomie) : — 

(a.)  Population. — The  population  of  Ballycroy  has  flactnated  a 
good  deal  within  the  last  sixty  years,  hut  on  the  whole  has  not  dimin- 
ished as  much  as  that  of  more  thickly  peopled  parts  of  the  country. 
The  Tahle  given  helow  shows  the  population  of  the  district  at  each 
census  since  1871 ;  also  the  number  of  houses  inhabited,  average 
number  of  inhabitants  per  house,  and  number  of  acres  per  head  of  the 
population  at  each  of  these  periods  : — 


Cantus. 

Houses. 

Inbabitaats. 
per  house. 

^isy:" 

1871 
1881 
1891 

2041 
1991 
2086 

346 
324 
344 

6-89 
617 
6-92 

26*88 
26*06 
26-63 

This  Table  shows  the  great  sparsity  of  the  population,  about  25 
per  square  mile.  Ballycroy  is  thus  probably  the  most  thinly  peopled 
district  of  its  size  in  Ireland. 

The  region  is  subdivided  into  two  districts.  North  and  South 
Ballycroy,  the  latter  of  which  is  the  larger,  and  the  more  thinly 
populated.  The  distribution  of  population,  inhabited  houses,  and 
outbuildings  between  these  two  districts  in  1891,  was  as  given 
below : 


Locality. 

Area. 

Population. 

Houses. 

OntbnUd. 

ingsand 

Farm. 

Persons. 

Males. 

Females. 

N.  Ballycroy,    . 
8.  Ballycroy,    . 

A.       &.  P. 

20,510  0  10 

31,372  2  18 

1191 
846 

688 
424 

603 
421 

197 
147 

168 
198 

Totals,  .     .    . 

61,882  2  28 

2036 

1012 

1024 

344 

361 

From  this  it  will  be  seen  that  the  females  slightly  exceed  the 
males  in  number. 
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In  Knight's  "  Erris"  the  following  are  given  as  results  of  a  census 
in  1831  (p.  99)  :— 

Houses  inhabited,   .                         .  •      .  424 

Number  of  families, 605 

Number  d  persons,  male  and  female,  2925 

Number  of  males, 1420 

Number  of  females, 1505 

Number  of  males  over  20, 473 

Employed  as  handicrafts  (tie),  59 

Employed  in  agriculture,  &c.,  817 

Farmers  of  first  class, 16 

Farmers  of  second  class, 489 

(b/)  Acreage  and  Rental. — The  total  area  of  the  district  is  51,882 
acres,  and  the  Taluation  £1937. 

The  holdings  are  small,  averaging  about  4^  acres  under  tillage : 
the  whole  would  average  some  15  acres,  with  a  rental  of  about  £5  for 
the  better  class,  about  £3  for  the  poorer.  The  tillage  land  is  in 
many  cases  held  in  strips,  often  by  two  or  more  men  in  partnership. 
There  is  but  little  commonage,  as  most  of  the  "  mountain "  or  moor- 
land is  in  the  landlord's  hands,  and  let  out  for  grazing.  In  1891 
there  were  76  holdings  of  between  £4  and  £10  valuation,  289  of  £2 
and  under  £4,  and  96  of  under  £2. 

Formerly  in  Ballycroy,  as  in  the  rest  of  Erris,  the  land  was  held 
by  communities,  under  a  head  man  or  king,  who  parcelled  out  the 
coUops,  or  holdings,  by  lot  every  third  year,  as  described  by  Mr. 
Knight,  and  quoted  in  last  year's  Report.  This  system  has  ceased  to 
exist  for  many  years,  and  the  holdings  are  now  mostly  held  at  judicial 
rents. 

(c.)  Language  and  Education — Language, — The  people  may  be  said 
to  be  practically  bilingual,  as  most  of  them  speak  both  Irish  and 
English.  A  number  of  older  people  speak  Irish  only,  but  they  are 
rapidly  becoming  fewer.  The  dialect  they  speak  is  somewhat  diffe- 
rent from  that  of  the  other  peoples  of  Erris,  though  not  so  much  so  as 
formerly,  and  has  most  of  the  characters  of  Ulster  Irish.  The  exact 
proportion  of  those  speaking  Irish  only,  and  Irish  and  English,  was 
not  ascertainable,  as  the  census  only  gives  language  returns  by  baro- 
nies. In  1891  the  barony  of  Erris,  with  a  population  of  16,504,  had 
726  who  spoke  Irish  only,  5394  Irish  and  English. 

Edmation. — ^There  is  a  very  considerable  proportion  of  illiteracy 
in  the  district ;  but  here  again  I  am  unable  to  give  the  exact  amount, 
as  the  returns  on  this  subject  are  made  by  parishes,  and  Ballycroy 
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formB  only  a  part  of  the  pariah  of  Kilcommon,  as  all  Ems  outside  of 
the  Mallet  is  designated.  In  1891  the  condition  as  regaids  educa- 
tion of  this  very  large  parish  was  as  given  in  the  Tahle  : — 


Pttnoni. 

Male. 

Female. 

Number  abore  6  jeaiBf 
Illiterate,    . 
Percentage, 

10,988 
6882 
48*9 

6310 
2266 
427 

6688 
3116 
64-8 

The  chief  reason  for  the  high  rate  of  illiteracy  prevailing  in 
Ballycroy  seems  to  he  the  scattered  nature  of  the  population,  and  the 
long  distances  of  many  of  the  houses  from  any  of  the  schools,  of 
which  there  are  three  in  the  district. 

(d.)  Sealth, — The  following  notes  regarding  the  health  of  the 
people  were  obtained,  for  most  of  which  I  have  to  return  my  best 
thanks  to  Dr.  P.  M'Hale,  of  Ballycroy,  who  kindly  afforded  me  the 
opportunity  of  seeing  many  of  the  cases  personally,  and  also  allowed 
me  access  to  notes  of  cases.  On  the  whole,  the  population  is  a  healthy 
one,  and  there  is  but  little  serious  disease,  though  there  are  many 
trivial  ailments,  for  the  most  part  attributable  to  the  nature  of  their 
food  and  dwellings,  and  "of  their  occupations. 

Consanguinecus  Marriag$9, — Marriages  between  relatives  are  of 
pretty  common  occurence  in  this  district,  for  several  reasons ;  one  of 
these  is  the  strong  clannish  feeling  of  the  people,  another  the  nature 
of  their  relations  with  the  inhabitants  of  the  surrounding  districts ; 
and,  lastly,  the  difficulties  of  communication  which  prevent  much 
movement  of  the  population.  These  unions  are  not  commonly  of 
nearer  degree  than  second  cousins,  which  seems  to  be  the  most  usual 
relationship  in  these  cases.  In  addition  to  these  there  are  many,  if 
not  the  majority,  of  the  marriages  in  which  the  parties  are  related 
more  or  less  distantly  to  one  another,  often  in  no  very  distinguishable 
degree. 

The  kindness  of  the  Bev.  Henry  Hewson,  p.p.,  of  BelmuUet,  who 
supplied  me  with  the  list  of  marriages  and  of  dispensations  for 
marriage  on  account  of  relationship  from  the  year  1875,  extracted 
from  the  record  of  dispensations  for  the  diocese  which  he  has  kept 
since  that  year,  enables  me  to  give  actual  figures.  In  the  Boman 
Catholic  parish  of  Ballycroy,^  which  contains  about  320  families,  there 

^  It  IB  not  a  pariah  m  the  Censoa  Returns,  but  forms  part  of  Kiloommon,  Erria* 


BKoy/nn^—Ethnographi/  ofBallycroy^  Co.  Mayo.  93 

were  in  that  period  147  marriages  altogether,  and  of  these  50,  or  34 
per  cent.,  were  consanguineous.^  This  long-continued  intermarriage 
does  not  appear  to  have  produced  any  of  the  degenerative  effects 
ascribed  to  it  hy  li.  Devay  and  others.  As  before  stated,  the  people 
are  well  grown  and  healthy  as  a  rule,  and  the  proportion  of  serious 
disease,  e8X>ecially  congenital,  is  but  small.  The  people  themselves  do 
not  appear  to  attribute  any  evil  effects  to  this  purity  of  strain.  Its 
only  effect  seems  to  be,  as  noted  in  other  districts,  the  strong  personal 
lesemblance  among  many  of  the  people  of  the  district  which  must  at 
once  be  noticeable  to  a  stranger  arriving  among  them. 

DiuoieM. — ^The  following,  as  far  as  could  be  ascertained,  is  the 
state  of  the  population  as  regards  disease.  Figures  are  given  where- 
ever  they  can  be  accurately  known.  The  principal  diseases  may  be 
i^lassed  as  follows : — 

Ifuanity  is  said  to  be  very  rare  in  the  district,  but  the  actual 
nmnber  of  cases  could  not  be  obtained. 

Idiocy  and  Imbeeility. — There  are  no  idiots  properly  so-called,  but 
there  are  two,  or  at  most  three,'  individuals  who  are  said  to  be  ''  weak 
minded,"  though  shrewd  enough  in  most  things  where  their  own 
interest  is  concerned. 

EpHepty, — Several  cases  are  known  to  exist,  but  as  these  do  not 
usually  seek  professional  aid,  the  actual  number  is  not  ascertainable. 

Deaf-mutism  and  Deafness, — There  is  one  deaf  mute  (a  female): 
parents  so  far  as  could  be  learned  not  relatives.  There  are  also  two 
-eases  of  deafness  consequent  on  acute  diseases. 

Blindness.-- There  is  no  congenital  blindness,  but  several  old 
people  are  blind  either  from  cataract  or  as  the  result  of  injuries. 

Mdiformatums. — Congenital  malformations  are  very  rare.  There 
is  a  case  of  hare-Hp  in  one  family,  parents  not  relatives. 

JSemia. — Three  cases  have  been  noted  within  recent  years. 

Albinism. — There  are  four  albinoes  in  one  family ;  the  father  is 
dark-haired,  the  mother  red-haired,  they  are  not  in  any  way  related 
80  far  as  they  know. 

Fevers, — No  information  obtained. 

*'  Constitutional*^  Diseases. — Phthisis  and  struma  are  not  at  all 
uncommon.    It  is  also  noticeable  that  many  of  the  young  girls  are 


^  The  total  number  of  maniaget  for  the  whole  barony  of  Enis  in  the  same  time 
vai  1210,  and  of  these  265  were  between  relatives  of  a  degree  requiring  diBpensa- 
tiooi,  a  percentage  of  21*9. 

*Here  my  informanta  differ. 
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anemic  in  spite  of  the  open-air  life  they  lead  (^iMry,  is  this  due  to 
the  almost  ezclnsiyely  vegetable  dietary  ?). 

No  information  was  obtainable  respecting  malignant  disease.  The 
cases  probably  fall  into  the  hands  of  ''  wise  "  men  or  women,  or  into 
those  of  cancer-cnrers  such  as  practise  in  the  Mullet  district. 

Rheumatism  seems  to  be  yery  common,  especially  in  the  old* 

Tonsillitis,  too,  is  not  unfreqnently  seen. 

Hysteria  is  by  no  means  unknown. 

Dietetic  diaeoics. — Owing  to  the  nature  of  the  food,  dyspepsia  is 
very  prevalent,  and  the  increasing  use  or  abuse  of  very  strong  tea  at 
all  meals  seems  to  deserve  a  large  part  of  the  blame  which  is  aaoribed 
to  it  by  some  of  the  older  people. 

Ento-parasites  are  said  to  be  of  common  occurrence. 

Reapiratory  diseasei, — Bronchitis  is  very  common  in  the  winter 
and  spring  months,  especially  among  the  older  people. 

Local  affections  are,  as  was  noted  in  the  Mullet,  few,  and  usually 
of  but  little  importance.  Several  cases  of  ophthalmia,  and  some  of 
senile  cataract,  also  one  of  ''  Jacob's  "  ulcer  have  been  noted  of  late. 

The  teeth  are  usually  short,  broad,  even,  and  white ;  but  dental 
troubles  are  by  no  means  uncommon. 

Female  troubles  seem  to  be  very  prevalent.  The  one  most  often 
noted  was  monorrhagia. 

Venereal  diseases, — As  is  the  case  commonly  in  Irish  rural  districts, 
venereal  complaints  may  be  said  to  be  practically  non*existent. 

Skin, — A  number  of  skin  diseases  come  for  treatment,  the  prin- 
cipal of  which  are  eczema,  impetigo,  scabies,  and  tinea  tonsurans. 

Accidental  injuries  are  of  frequent  occurrence,  amongst  the  most 
common  of  which  are  cuts  and  contused  wounds,  fractures,  and  bums. 

(e.)  Longevity. — Though  there  are  no  centenarians  now  in  Bally- 
croy,  yet  there  are  two  persons  living  who  are  over  ninety  years  of 
age,  still  hale  and  hearty,  and  a  good  many  cases  of  people  over 
eighty  years  of  age. 

4.  Psychology. — A  sketch  of  the  mental  character  of  the  people, 
as  well  as  the  physical,  is  necessary  to  the  completeness  of  a  report 
such  as  this,  and  accordingly  inquiries  were  made  on  this  point  of 
people  of  all  classes  and  conditions  who  have  daily  dealings  with  them, 
as  well  as  such  observations  as  could  be  made  personally  during  a  stay 
among  them  of  limited  duration,  and  the  result  is,  on  tiie  whole,  very 
creditable  to  the  community  at  large.  As  is  the  case  with  most  such 
communities  as  this,  isolated  by  reason  of  origin  and  customs,  the 
people  of  the  other  parts  of  the  barony  seem  to  look  upon  the  inhabi- 


Browkb — Ethnography  ofBaUyerayy  Co.  Mayo.         95 

tanta  ol  Ballycroj  with  a  good  deal  of  distruat,  and  many  talea  are 
told  to  their  disfaTonr,  for  which  the  nsaal  allowance  must  be  made. 
Tnutworthy  infonnants,  however,  seem  to  agree  in  the  statements 
following : — The  people  of  Ballycroy  are  reputedly  sharp  and  shrewd 
in  matters  of  business;  they  are  good  judges  of  character  in  their 
enstomerSy  and  can  readily  adapt  themselves  to  their  peculiarities, 
and,  their  neighbours  assert,  are  not  over-scrupulous  about  taking  any 
advantage  which  offers.  As  a  rule,  however,  creditable  informants 
state  they  are  very  honest  in  their  dealings  with  one  another. 

They  are  fond  of  amusement,  especially  music  and  dancing,  and 
show  more  signs  of  artistic  taste  than  were  observed  in  any  district 
yet  reported  on,  though  their  choice  in  colours  may  not  be  always 
claaaically  correct.  They  are  sharp  at  repartee,  and  a  good  deal 
given  to  joking,  often  of  a  very  practical  nature.  Formerly  this  district 
waa  noted,  like  the  other  purts  of  Erris,  for  the  litigious  character  of 
its  people,  but  this  spirit  has  largely  died  out.  The  faction  fights 
which  used  to  occur  between  the  peoples  of  North  and  South  Bally- 
cxoy  are  a  thing  of  the  past,  though  some  few  remaining  signs  of  the 
old  feeling  on  this  point  were  noticed.  The  Ballycroy  people  used 
formerly  to  be  noted  for  their  quarrelsome  nature,  which  is  almost 
proverb^  in  the  other  parts  of  Erris ;  but  this  no  longer  characterises 
them  to  the  same  extent,  a  change'  which  is  said  to  be  in  part  at  least  due 
to  the  almost  complete  suppression  of  illicit  distillation  in  the 'district. 
When  quarrelB  occur  the  men  seldom  go  the  length  of  a  stand-up 
fi^t,  man  to  man,  but  make  use  of  abusive  language,  and  throw  stones, 
or  several  will  set  on  one.  They  are  not,  as  a  rule,  given  to  drink, 
and  in  their  everyday  life  are  sober  and  quiet,  but  on  fair  days,  or  at 
racee  or  other  public  occasions,  a  good  deal  of  drinking  takes  place. 
When  in  liquor  they  are  very  boastful,  and  the  local  pride,  which  is 
erident  in  them  at  all  times,  shows  out  more  strongly.  Most  of  them 
aeem  to  look  upon  themselves  as  far  superior  to  all  the  neighbouring 
peoples.  This  pride,  by  cultivating  a  sense  of  self-respect,  seems,  in 
some  caaes,  to  be  the  moving  spring  of  a  manly  and  independent 
spirit  which  is  exhibited  by  many.  In  connection  with  this,  one 
eoiious  feeling  may  be  noted.  It  was  some  years  ago  considered  to 
be  an  indelible  disgrace  to  any  Ballycroy  woman  to  sell  butter. 

To  strangers  the  people  are  obliging  and  kindly,  ready  to  afford 
information,  and  extremely  hospitable.  To  one  another  they  are 
generous,  especially  in  times  of  trouble  or  adversity,  when,  even  though 
in  straitened  circumstances  themselves,  they  are  ready  to  help  those 
worse  off. 
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The  moral  character  of  the  people  is  very  good,  as  illegitimacy, 
though  not  unknown,  is  of  very  rare  occurrence.  There  is  practically 
no  crime  in  the  district,  and  it  is  a  long  time  since  any  serious  offence 
was  committed  there.  They  are  said  to  he  devout  in  their  religious 
observance. 

This  section  may  be  concluded  by  quoting  the  accounts  given  of 
the  people  by  writers  on  the  district.  Mr.  Knight's  description,^ 
written  sixty  years  ago,  is  practically  accurate  as  applied  to  the  people 
at  the  present  day.  He  says  that  they  are  '^bold,  daring,  and  intrepid 
in  danger;  not  good-tempered,  but  hospitable  to  an  extreme.  A 
stranger  seldom  enters  their  country  without  having  the  usual  salute 
^f  *you  are  welcome  to  the  country,  stranger,'  given  him,  be  he  known 
or  not.  They  are  considered  generally  very  intelligent,  and  having 
that  degree  of  cleverness  and  acuteness,  particularly  in  bargaining,  said 
to  be  peculiar  to  their  northern  origin.  They  are  the  material  of  a 
fine  people,  if  properly  managed." 

With  this  account,  that  given  by  the  novelist  Maxwell  (long  a 
resident  in  the  district)  closely  tallies.  Writing  a  littie  earlier  in 
the  century  he  says*: — 

''The  inhabitants  of  this  district  are  extremely  hospitable  to 
passing  travellers,  but  by  no  means  fond  of  encouraging  strangers  to 
«ojoum  permanently  among  them.  This  latter  inherent  prejudice 
may  arise  from  clannish  feelings,  or  ancient  recollections  of  how 
much  their  ancestors  were  spoliated  by  former  settlers,  who,  by 
artifice  and  the  strong  hand,  managed  to  possess  the  better  portions 
of  the  country.  They  are  also  absurdly  curious,  and  will  press 
their  questions  with  American  pertinacity,  until,  if  possible,  the 
name,  rank,  and  occasion  of  his  visit,  is  fully  and  faithfully  detailed 
by  the  persecuted  traveller. 

''  On  the  score  of  propriety  of  conduct,  I  would  assign  the  female 
peasantry  of  this  district  a  high  place.  When  the  habits  of  the 
country  are  considered,  one  would  be  inclined  to  suspect  that  exces- 
sive drinking,  and  the  frequent  scenes  of  nocturnal  festivities  which 
wakes  and  dances  present,  would  naturally  lead  to  much  immorality. 
This,  however,  is  not  the  case:  broken  vows  will,  no  doubt,  occa- 
sionally require  the  interference  of  the  magistrate  or  the  priest ;  but 
generally  the  lover  makes  the  only  reparation  in  his  power,  and 
deceived  females  or  deserted  children  are  seldom  seen  in  Erris." 

1  Eiris,  p.  106. 

» **  Wild  Sports  of  the  West,"  Chap.  xLvn. 
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5.  FoiSk-namea. — ^The  following  list  of  the  surnames  of  the  district 
was  obtained.  It  contains  all  the  surnames  now  in  Ballycroy,  with 
the  exception  of  a  few  families  recently  settled  in  the  region : — 


Namber 

Number 

Sonuune. 

of 

Sorname. 

of 

Families. 

Families. 

Bradley,      . . 

2 

Kane,  or  Keane,    . . 

16 

BzadBhaw,  .. 

3 

Kilroy, 
Little,* 

2 

Cafferky,     . . 

26 

1 

Cadden, 

1 

Lenahan,     . .         . . 

20 

Calvey,       .. 

GampbelU    .. 

8 

Lof tus, 

1 

7 

M*Ginty,  or  Ginty, 

14 

Carey, 

1 

M'Gowan,  .. 

6 

Cleary, 

1 

M'Guize 

4 

Cooney, 

2 

M^Greal,     .. 

1 

Conway,      . . 

31 

M'Hugh,     ..         .. 

2 

Cormack,     .. 

3 

M'Manamon, 

16 

Conjgan,     . . 

16 

M'Ncely 

6 

Deane, 

2 

M'Tighe,     .. 

3 

Dooher, 

4 

Malley,        ..         .. 

2 

Boran, 

6 

Masteraon,  .. 

1 

Dyra,» 

1 

MoUoy, 
Monaghan,  . . 

3 

Fallon, 

1 

1 

Finn, 

2 

Moran, 

3 

Gallagher,  .. 

a?*  ::    :: 

6 

2 

1 

Murray, 
O'Donnell,  .. 
O'Hora,      .. 

9 
8 

1 

Gmddy,      .. 

1 

O'Boyle,      .. 

6 

Henry,        .. 

2 

Sweeny, 

26 

■ 

Togher,       .. 

4 

Some  of  the  less  numerous  of  these  surnames  are  comparatiyely 
recent  importations  from  the  surrounding  districts.  Some  names  once 
common  in  the  district  have  now  died  out.  One  of  these  was  Lynott, 
one  of  the  old  Anglo-Norman  names. 

The  families  whose  ancestors  came  ''from  the  North"  take  great 
pride  out  of  it,  and  rather  look  down  upon  those  who  are  the  descen- 
dants of  the  ahoriginal  inhabitants. 

rV. — Sociology. 

1.  Oceupatunu, — Though  the  district  is  maritime,  the  population 
is  almost  a  purely  pastoral  one,  sea-fishing  not  being  practised  as  a 
mode  of  lirelihood  by  any  considerable  portion  of  the  people.  The 
majority  of  the  farms  are  of  very  small  size,  averaging  about  4  to  4i 
acres  for  the  poorer  class,  15  acres  for  the  better  off,  under  tillage, 


^  Not  native. 
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but  usually  having  a  large  mountain  run,  over  which  the  tenant  has 
grazing  rights.  The  average  rent  for  a  holding  of  the  better  clasa 
would  be  about  £5,  £3  for  the  poorer.  As  in  the  Mullet,  the  land  ia 
not  usually  well  fenced.  The  principal  crops  are  potatoes,  barley, 
and  rye.  Spade  labour  is  almost  universal.  Sea-weed  is  the  prin- 
cipal manure.  A  plot  of  land  is  cropped  until  worn  out ;  then  a  fresh 
piece  is  reclaimed  and  fenced,  and  so  on.  During  the  summer  months 
the  cattle  were  formerly  moved  to  the  mountain  runs ;  some  of  the 
younger  people  going  off  to  tend  them  there,  and  living,  while  thus 
engaged,  in  roughly-built  huts  called  boothies.  This  custom  was  still 
in  vogue  until  about  thirty  years  ago. 

Many  of  the  men — my  informants  stated  the  number  at  about  1 30 — 
annually  go  to  England  or  Scotland  every  summer  to  work  as  migratory 
labourers,  returning  to  their  homes  for  the  winter  months. 

Along  the  coast-line  a  good  deal  of  kelp  is  made,  on  which  no  royalty 
is  paid.  The  sea-weed  for  this  purpose  is  sometimes  brought  by  boat 
to  points  where  it  is  to  be  burned,  but  Knight  mentions  a  method  of 
conveying  it  common  in  his  time,  and  still  practised.  A  description 
of  it  is  best  given  in  his  own  words :  *'  Transporting  sea-weed  from 
one  part  of  these  sheltered  shores  to  another,  either  for  burning  inta 
kelp  or  for  manure,'  in  large  masses,  without  any  other  means  than  a 
man  standing  on  the  heap,  and  pushing  it  forward  with  a  long  pole, 
is  a  very  common  practice,  and  hundreds  of  these  may  be  seen  float- 
ing with  the  tide  up  and  down  the  sound  of  Achill,  or  on  the  Ballycroy 
shores,  in  the  fine  summer  days ;  while  a  single  man  sits  quietly  on 
the  heap,  roasting  his  potatoes  and  limpets,  or  other  shell-fish,  for  his 
evening  meal,  carried  forward  towards  his  destination  without  any 
trouble  or  exertion  from  him  until  the  tide  slackens,  or  that  he  is 
obliged  to  pole  it  forwards  in  some  parts  against  the  current."' 

As  before  stated,  there  is  practically  no  sea-fishing ;  a  few  coal-fish 

^  1  am  indebted  to  my  friend  Mr.  G.  H.  Kinahan  for  the  following  note  on  the 
cutting  and  transportation  of  sea- weed : — **  During  aprings  the  weed-cutters  must 
be  on  the  daddagh  (the  foreshore  left  dry  during  low  water)  when  the  tide  is  one- 
third  gone ;  the  men  with  hooks  cut  the  weed,  while  the  boys  and  girls  pile  it  in 
heaps  like  hay-cocks ;  these  heaps  must  be  properly  built  to  give  them  solidity.  As 
the  tide  comes  in,  the  men  come  back  and  put  a  tuggaun,  made  of  sea-weed,  round 
the  butt  of  each  heap,  or  two  auggauntf  one  above  the  other,  if  there  is  a  rough 
sea.  If  the  sea  is  rough,  they  often  fasten  a  rope  to  the  heap,  and  tow  it  into  shelter 
as  the  tide  rises.  If  there  is  a  quiet  sea,  a  man  will  sit  on  the  heap,  and,  as  it  rises, 
will  direct  it  with  a  pole  to  wherever  he  wants  it  to  go ;  he  will  even  go  out  into 
he  tidal  race,  and  run  with  it  to  the  place  he  wants  to  land  the  weeds,  generally 
ome  harbour  or  coose  where  it  can  be  easily  landed,  and  carried  to  the  land.*' 
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are  taken  occasionally ;  periwinkles  are  gathered  in  large  quantities  on 
the  sea-stiore,  and  large  lobsters  are  sometimes  found  among  the 
creTices  in  the  rocks.  About  forty  men  are  employed  netting  salmon  in 
the  chief  riyer  of  the  district.  There  is  not  much  regular  employment 
for  labourers,  for  whom  the  aTerage  rate  of  pay  is  about  9«.  a-week. 
Tradesmen  are  few ;  there  are  four  hand-loom  weavers,  and  two 
blacksmiths.  During  the  winter  months  there  is  little  work  of  any 
sort  done. 

like  the  Mullet  district,  Ballycroy  exports  very  large  quantities 
o^  ^%&^  ^ost  of  which  are  sent  to  Westport  and  thence  to  the  English 
market.  Eggs  are  said  to  be  occasionally  used  for  baiter.  The 
women,  besides  the  ordinary  domestic  duties,  carding,  spinning,  &c., 
take  part  in  all  field  labour  with  the  men,  and  gather  sea-weed  for 
manure ;  the  only  kind  of  outdoor  work  they  do  not  engage  in  is 
cutting  turf,  which  is  the  main  fuel  of  the  district.  Some  of  the  turf 
18  exported  to  Inishkea  and  the  lower  extremity  of  the  Mullet. 

2.  Family  Life  and  Customs. — The  family  life  of  the  people  of 
Ballycroy  is  on  the  whole  very  similar  to  that  of  the  people  of  the 
other  parts  of  Exris  and  of  the  natiyes  of  Inishbofin,  and  so  need  not 
be  described  at  any  length,  the  reader  being  referred  for  details  to 
the  previous  report. 

The  children  of  a  family  are  sent  to  school  young,  if  at  all,  but 
their  attendance  is  stated  to  be  rather  irregular,  owing  to  the  long 
distances  the  children  have  to  go  and  the  wild  nature  of  the  country. 
They  leave  school  young,  and  then  enter  into  the  ordinary  work  of  the 
family. 

The  people  do  not  as  a  rule  marry  as  early  as  those  of  some  other 
parts  of  the  country,  many  girls  not  getting  married  until  25  years  of 
age.  Business  and  family  interests  have  usually  mo)re  to  do  with  the 
matches  than  romantic  attachment,  the  matter  being  arranged  as  a 
rule  by  the  parents  beforehand.  After  all  has  been  settled,  the  young 
man  goes,  taking  with  him  a  spokesman  to  explain  his  errand,  and  a 
bottle  or  two  of  whiskey,  and  the  girl's  consent  is  asked  ;  if  this  be 
given,  the  parents  then  arrange  about  the  dowry,  and  at  this  stage 
the  match  may  be  broken  off  if  satisfactory  terms  be  not  arrived  at. 
A  calf  or  a  pig  may  be  the  cause  of  upsetting  the  arrangement. 
Weddings  are  occasions  of  great  feasting  and  merriment,  and  usually 
are  concluded  by  a  dance.  Straw  boys  (chmmerayhs)  go  round  to 
these  dances  as  described  in  the  report  on  the  Mullet.  It  is  not 
considered  etiquette  in  Ballycroy  that  these  strawboys  should  take  any 
drink  at  a  wedding.     The  taking  of  the  bride  to  her  husband's  house 

H  2 
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is  another  occasioii  of  festivity,  though  not  now  of  so  npioarious  a 
nature  as  it  was  in  the  earlier  part  of  this  century,  when  it  was  thus 
described  by  a  writer  who  was  long  resident  in  the  district: — 
«  *  Dragging  home '  is  the  bringing  the  bride  to  her  husband's  house. 
An  immense  mob  of  relatives  and  clevines  of  '  both  the  houses '  are 
collected  on  the  occasion,  and  as  an  awful  quantity  of  whiskey  must 
of  necessity  be  distributed  to  the  company,  this  high  solemnity  seldom 
coQcludes  without  subjecting  the  host's  person  and  property  to  demoli- 
tion." 

The  ceremonies  and  observances  relating  to  deaths  are  very  fully 
kept  up.  Wakes  are  stQl  held,  but  only  in  the  case  of  old  people, 
the  young  not  being  waked.  Most  of  the  old  games  and  observances 
are  still  kept  up,  but  it  is  very  difficult  to  obtain  information  respecting 
them.  The  corpse  is  lifted  on  to  the  bier  at  the  house,  and  o£P  it  at 
the  graveyard,  by  the  relatives  on  the  male  side  of  the  femily  at  one 
side,  and  by  those  of  the  female  side  at  the  other.  It  is  considered 
unlucky  for  the  party  whose  side  of  the  bier  touches  the  ground  first. 
The  coffin  is  always  taken  to  the  graveyard  by  the  longest  route.  On 
reaching  the  cemetery*  the  coffin  is  carried  to  the  place  where  it  b  to 
be  interred,  and  then  the  people  all  scatter  to  kneel  and  pray  at  the 
graves  of  their  own  relatives.  After  this,  new  pipes  and  tobacco  are 
served  out  to  those  present,  who  sit  down  and  smoke.^  After  the 
pipes  have  been  smoked,  the  weeds  are  cleared  away  and  the  grave  is 
dug.  It  may  be  worthy  of  remark  here  that  a  grave  is  not  dug  on  a 
Monday  if  possible,  and  if  for  any  reason  a  burial  has  to  be  made  on 
that  day,  a  sod  is  raised  the  day  before.  After  the  grave  has  been  dug 
and  the  coffin  lowered  into  it,  a  band  of  women  gather  round  it  and 
sing  the  eaoine^  which  here  has  not  degenerated  into  mere  discordant 
wailing,  as  it  hflis  in  some  other  places,  but  is  often  really  very  musical 
and  plaintive.  When  this  has  been  done,  the  mourners  are  sprinkled 
with  holy  water  and  then  engage  in  prayer;  after  which  the  grave  is 
filled  in,  covered  over  with  rough  stones,  often  white  in  colour,  and 
the  unused  pipes  placed  upon  it.  tJntil  the  prayer  is  over,  it  is  con- 
sidered both  bad  taste  and  extremely  unlucky  to  leave  the  graveyard. 
To  stumble  in  a  cemetery  is  believed  to  indicate  that  the  person  who 
does  so  will  die  within  the  month. 

TJnbaptised  or  still-bom  infants  are  buried  at  night  in  separate 
burying  grounds,  by  themselves.  One  of  these  infant  cemeteries  is 
at  Bunmore. 

^  In  some  cases  it  is  said  that  a  small  tuif  fire  is  lighted  at  which  the  smokers 
light  their  pipes,  but  I  have  not  seen  this  personally  in  this  district. 
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One  social  function,  going  for  the  sand-eels,  onght  not  to  pass 
withomt  mention ;  it  is  the  cause  of  considerable  gatherings  of  the 
jonng  people  on  the  sea-shore  on  moonlight  nights,  the  object 
being  as  much  the  amusement  as  the  sand-eels  themselyes.  The 
mode  of  taking  these  latter  is  by  passing  a  blunted  reaping-hook  or  a 
knife  through  the  sand. 

3.  Food, — ^The  dietary  of  the  bnlk  of  the  people  is  almost  ex- 
ehisiYely  yegetarian.  As  a  rule  it  consists  of  potatoes,  boxty  (or 
potato-bread),  flour-bread,  and,  to  some  extent,  eggs  and  milk.  A 
great  deal  of  imported  meal  and  flfur  is  consumed,  and  tea  is  now 
cued  at  nearly  eyery  meal,  which,  as  it  is  made  yery  strong,  and 
drunk  in  large  quantities,  is  probably  responsible  for  a  yery  large 
part  of  the  digestiye  trouble  so  common  among  the  people.  A 
good  deal  of  >  Indian-meal  stirabout  is  taken  during  the  summer 
months. 

Fish,  when  used,  is  obtained  from  Kewport  or  Achill. 
The  people  usually  take  three  meals  in  the  day. 

4.  Clothing, — The  population,  as  a  whole,  seems  to  be  well  and 
comfortably  clad  on  public  occasions,  though  many  of  the  poorer 
people  are  rather  ragged  in  working  attire.  The  clothing  is  yery 
largely  imported,  and  quite  modem  in  style ;  but  a  good  deal  of 
greyii^-coloured  and  other  home-spun  is  still  worn,  some  of  which 
is  of  a  yery  high  class.  The  dress  worn  by  the  women  on  working 
days  is  still  of  the  old  style,  a  short  petticoat  of  a  yery  bright  red, 
dyed  with  madder  or  an  aniline  dye,  a  dark  bodice,  and  a  small  tartan 
shawl  oyer  the  shoulders,  and  a  red  handkerchief  tied  under  the  chin 
ooyers  the  hair.  The  old-fashioned  heayy  cloak  of  dark  blue  cloth 
18  worn  when  at  work  away  from  home.  Of  late  it  has  become  a 
eommon  practice  among  some  of  the  better-to-do  farmers  to  send  the 
wool  of  their  own  sheep  to  the  woollen  mills  at  Eozf  ord  or  to  Scotland 
to  be  made  up  for  them.  A  good  deal  of  home-made  flannel  is  worn 
in  shirts,  and  the  blankets  too  are  of  local  manufacture.  The  wool 
for  the  homespuns  is  oiled,  corded,  and  spun  by  the  women,  and  then 
sent  to  one  of  the  weavers.  The  regular  charge  made  by  these  weayers 
18  threepence  a  yard  for  frieze  or  flannel,  fourpence  per  yard  for 
blanketing. 

Some  of  the  old  dyes  are  stiU  made  use  of.  A  yellow  is  obtained, 
as  in  Bofin,  from  a  lichen  {Ramalina  aeopulorum  ?)  which  they  gather 
from  the  rocks ;  a  greenish  colour  is  got  from  tho  tops  of  the  heather, 
also  a  black  from  some  other  plant,  no  specimen  of  which  could  be 
obtained. 
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moming,  and  people  have  been  known  to  desist  from  the  projected 
undertaking  on  this  account.  It  is  also  unlucky  to  haye  a  hare  cross 
one's  path,  but  not  so  much  so  as  the  meeting  of  a  red-headed  person. 

Ill  fortune  also  follows  the  digging  of  a  grave  on  a  Monday,  the 
change  of  residence  on  that  day,  the  remoyal  of  one  of  the  pipes  off  a 
graye,  giving  fire  out  of  the  house  on  May  Bay,  and  the  molesting  of 
the  wild  swans  which  visit  the  coast  in  winter.  To  stumble  or  faU 
in  a  graveyard  is  looked  upon  as  a  sign  that  the  person  so  doing  will 
die  within  the  month.  The  death-warnings  mentioned  in  the  report 
on  the  Mullet  are  also  believed  in  here,  as  is  the  evil  eye ;  the  con- 
sequences of  which  may  be  averted  in  the  manner  mentioned  therein 
{I, «.  631).  It  is  considered  by  some  to  be  very  unlucky  to  rescue  a 
drowning  man,  as  he  will  be  certain  to  do  some  evil  to  his  rescuer. 
The  old  belief  that  blood  will  start  from  the  body  of  a  murdered  person 
at  the  touch  of  the  murderer,  is  still  prevalent.  Fairies  are  believed 
in  by  many,  and  many  tales  of  their  actions  are  related.  They  are 
believed  to  be  a  class  of  fallen  angels  who  took  part  with  Satan  to 
some  extent,  but  whose  guilt  was  not  sufficient  to  condemn  them  to 
the  infernal  regions,  and  were,  instead,  made  to  wander  through  the 
universe.  Michael  Conway,  who  has  a  local  reputation  for  his  know- 
ledge of  their  ways,  says  that  they  are  of  three  classes — the  first  were 
made  dwellers  in  the  air ;  the  second,  in  the  sea ;  and  the  third,  on 
the  earth.  They  are  accused  of  doing  much  mischief,  both  to  men 
and  to  domestic  animals.  Cattle  becoming  suddenly  Ul  are  said  to  be 
"shot"  by  them,  and  the  "cure"  applied  by  a  wise  man  who  possesses 
a  fairy  stone  (arrowhead)  is  the  passing  of  the  said  flint  arrowhead 
over  the  back  and  under  the  belly  of  the  ftniTnal  thrice,  accompanying 
the  action  by  suitable  incantations. 

Changelings  are  believed  in,  and  tales  are  told  of  cases  of  this  nature. 
Quite  recently  the  fairies  were  supposed  to  have  stolen  away  a  child, 
and  carried  him  to  a  distance  of  three  miles.  Michael  Conway  states 
that  he  knew  a  man  who,  when  out  one  night,  heard  sweet  music  of  pipes, 
and  in  an  ecstasy  he  danced  to  the  music  ;  he  died  within  the  year. 

The  people  do  not  meddle  with  an  old  rath  or  fort,  even  though  in, 
the  centre  of  cultivated  land,  as  they  believe  these  to  be  favourite 
dwelling-places  for  the  fairies.  A  man  built  an  addition  to  his  house 
upon  a  "fairy  hill "  :  he  died  within  the  year  (was  drowned),  and  later 
on  his  brother  also  died.  A  hearth  should  always  be  swept  dean, 
and  new  fire  put  down  when  going  to  bed  for  the  fairies  to  warm 
themselves  at. 

The  devil,  as  usual,  bulks  largely  in  the  local  tales ;  he  is  said  to> 
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have  appeared  to  one  woman  in  chapel !  Satan  explained  to  her  that 
he  went  to  the  chnrch  because  people  were  so  thoughtless  there,  and 
the  women  went  there  mostly  to  criticise  each  other's  clothes.  Bemo- 
niacal  possession  is  belieyed  in,  and  a  tale  is  told  of  a  possessed  man 
near  Mount  Jubilee,  between  BelmuUet  and  Ballycroy. 

Considering  the  wild  nature  of  the  country,  it  is  not  wonderful 
that  ghosts  should  he  met  with,  and  phantoms  of  various  kinds.  The 
people  used  to  dread  passing  a  spot  on  the  main  road  after  dark,  as 
the  ghosts  of  people  slain  in  faction  fights  there  (it  being  on  the 
boondary  between  north  and  south  Ballycroy)  were  belieyed  to  appear 
there,  and  to  haunt  especially  the  families  of  the  slayers.  The  ghost 
of  a  sportsman,  who  many  years  ago  met  his  death  on  the  mountains, 
is  said  to  be  sometimes  seen. 

On  the  road  between  Ballycroy  and  Bangor,  Erris,  a  phantom  dog 
sometimes  appears,  as  does  a  white  cow,  whose  appearance  is  looked 
on  as  a  death -warning.  Seyeral  of  the  lakes  are  thought  to  be  inhabited 
by  "water  horses,"  which  sometimes  come  on  land  and  endeayour  to 
coax  unwary  people  to  mount  them,  and  then,  haying  got  them  mounted, 
carry  them  off  into  the  water.  They  are  belieyed  to  be  seen  onee  in 
eyeiy  seven  years. 

Among  the  customs  obseryed  may  be  mentioned  wakes,  at  which 
all  the  old  games  are  kept  up.  These  wakes  are  now  only  held  on  old 
people,  not  on  younger  ones. 

The  funeral  obseryances  haye  been  described  in  another  section. 
A  straw  cross  is  placed  in  the  roof  of  some  of  the  houses  on  AIL 
Hallows'  Eye  to  ayert  eyil.  Fires  are  lighted  on  St.  John's  Eye 
(June  24),  as  described  in  last  yearns  report. 

At  one  time  the  most  inyiolable  oath  taken  in  this  district  was 
that  sworn  with  the  hand  on  a  skull;  this  is  still  belieyed  in,  but  never 
practised  now. 

Straw  boys  (clonuneraghs)  go  round  to  weddings,  and  dance  with 
the  bride  as  in  the  Mullet. 

Practically  no  information  could  be  obtained  as  to  the  leechcraft, 
or  folk-medicine,  of  the  district.  Several  '*  wise "  men  and  women 
practise  in  it,  but  they  keep  their  remedies  secret  as  far  as  possible. 
Head-measuring,  the  application  of  various  unguents  and  charms 
for  the  rose  (erysipelas),  and  the  use  of  charms  for  toothache,  as 
described  in  the  other  part  of  the  barony,  were  all  that  any  informa- 
tion could  be  obtained  about.  Many  local  herb  remedies  are  said  to 
be  in  use,  but  beyond  this  vague  statement  no  further  information 
could  be  got.  The  only  treatments  of  interest  in  the  diseases  of  cattle, 
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of  which  any  description  conld  be  got,  were  the  treatment  of  fairy- 
^'shot"  animals  described  above,  and  the  tying  of  the  '^worm-knot" 
with  the  object  of  destroying  entoparasites. 

2.  Legends  and  Traditions. — ^As  has  been  already  stated,  there  are 
a  good  many  local  traditions,  mostly  of  a  minor  character;  but,  owing 
to  the  reticence  of  the  people  on  this  subject,  only  a  few  could  be 
obtained,  the  chief  of  which  have  been  recorded  by  Mr.  Maxwell. 
The  ''Legend  of  Knock-a-Thample"  is  still  told  practically  as  given 
in  his  well-known  work,  "The  Wild  Sports  of  the  West,"  and  the 
grave  of  the  ''Eed  Pedlar"  pointed  out.  Tales  are  told  of  a  daring 
robber  who,  in  past  times,  lived  in  a  cave  in  the  mountains,  and  who 
was  at  last  hunted  down  and  killed.  Lough  Curafin,  in  the  mountains, 
is  said  by  the  country  people  to  owe  its  origin  to  the  massacre  of  a 
priest  and  his  people  (in  the  time  of  Cromwell,  they  say)  on  the  spot 
where  the  lake  now  is ;  the  ground  sank  down  and  the  water  covered 
it,  thus  forming  the  lough.  The  water  is  dark-coloured,  and  the 
people  say  that  waves  are  on  it  even  on  the  calmest  days  when  there 
is  no  wind ;  they  also  say  that  the  fish  in  it  will  never  take  a  fly. 
Strange  to  say,  though  such  a  conspicuous  character  as  Grace 
0*Malley  held  the  Castie  of  Doona,  and  lived  for  some  years  therci 
local  tradition  is  almost  dumb  about  her;  the  story  of  a  fight  in 
the  courtyard,  where  the  O'Malleys  captured  the  castle  from  the 
M'Mahons,  seems  to  be  almost  the  only  trace  of  her  memory  which 
is  preserved  here ;  while  a  few  miles  off,  in  AchiU,  there  are  many 
legends  about  her.  This  is  probably  due  to  the  ancestors  of  the 
present  population  supplanting  the  aborigines. 

VI. — AsCOBLaBOLOGT. 

This  district  contains  much  that  is  interesting  to  the  archseologist, 
but,  as  in  former  reports  of  this  nature,  all  that  can  be  done  here  ia 
to  indicate  what  is  worthy  of  notice  to  those  who  make  Irish 
antiquities  their  study. 

1.  Survivals, — Owing  to  the  greater  comfort  of  the  people,  these 
are  fewer  than  in  the  northern  part  of  the  barony.  Querns  are  no 
longer  in  use,  though  they  were  until  quite  recently ;  the  type  of 
wool-wheel,  the  sheep-skin  sieve,  panniers  on  the  horses'  backs,  and 
the  use  of  hooped  piggins  are  the  chief  amongst  the  remaining  articles 
not  yet  deposed  by  our  modem  appliances.  The  clothing  has  been 
before  referred  to.  One  article  stiU  in  use  is  worthy  of  notice,  the 
otter,  an  implement  of  very  ancient  origin  in  Ireland,  is  used  some- 
times for  fishing  in  the  fresh-water  lakes. 
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2.  AntiquUie9, — There  are  not  many  ancient  buildings  or  monuments 
in  Ballycroy,  which  must  always  have  been  a  thinly-populated  district, 
and  of  those  that  exist,  all,  or  nearly  all,  are  of  far  earlier  date  than 
the  Ulster  colony.  The  remains  still  in  existence  are  in  much  the 
flame  condition  as  when  O'DonoTan  noted  them  in  1838;  the  people 
generally  respect  these  old  monuments,  and  so  the  only  destroyer  in 
the  meantime  has  been  the  weather. 

The  object  of  this  section  is  to  point  out  the  objects  worthy  of 
note  to  archaeologists,  not  to  enter  upon  a  description  at  length,  which 
is  left  to  more  competent  hands,  and  so  only  a  short  notice  is  given 
here.  The  most  ancient  remains  seem  to  be  a  cromleach  near  Claggan, 
a  "  drnidical  circle "  at  Tallagh,  and  numerous  small  earthen  forts 
scattered  through  the  district.  At  a  place  called  Kildun  ( CilUa-dkuin), 
where  a  peninsula  juts  out  into  the  bay,  is  an  ancient  burying-ground, 
and  an  upright  monumental  stone  or  slab  inscribed  with  a  cross  within 
a  circle.  The  other  buildings  and  monuments  are  apparently  of  more 
modem  date  ;  they  comprise  churches,  holy  wells,  two  castles,  and  a 
monument.  At  Bunmore  there  is  the  ruin  of  T&mptdl  Enna  (St. 
Enda's  Church),  a  small  ancient  building  of  which,  as  in  O'Donovan's 
lame,  there  is  but  little  standing ;  not  far  from  the  church  is  I'ohar 
Enna  (St.  Enda's  Well),*  which  is  covered  by  a  beehive-shaped  struc- 
ture of  stone,  on  the  front  of  which  is  a  slab  rudely  marked  with  a 
cross.  The  church  and  well  are  the  scene  of  the  *' Legend  of  Knock- 
a-Thample,"  which  has  been  already  referred  to  in  this  paper.  Kot 
far  from  the  well  is  what  is  pointed  out  as  ^'the  Red  Pedlar's  Grave," 
in  which  the  murderer  is  said  to  be  interred.  At  Claggan,  in  the 
south  of  the  district,  outside  of  the  graveyard,  is,  or  was,  Teaeh 
FioniAinne'{\AiQ  house  of  St.  Eintanny),  the  site  of  a  small  church. 
O'Donovan  says  that  ''St.  Pintanny  was  the  author  of  the  Pagan 
History  of  Ireland,  and  is  said  by  tradition  to  have  lived  longer  than 
Methusalem  (mc),  and  to  have  been  contemporary  with  the  very  old 
woman  called  Cailleach  Bheartha."  Inside  the  graveyard  is  the  Well 
of  St.  Eintanny,  where  stations  are  performed.  Just  outside  this 
graveyard  is  a  small  rocking-stone. 

At  CastlehiU  {Enoek-a-chaislean)  there  are  the  foundations  of  a 
csi^tle  torn  down  for  building  materials  some  time  in  the  last  century; 

1  Some  call  this  well  St  Catherine's ;  it  is  believed  by  the  people  to  possess 
^mti-Malthoflian  properties ;  also,  to  be  efficacious  in  curing  eye  troubles,  abscesses, 
jmd  dog-bitee.    Stations  are  performed  here. 

At  Bunmore  there  is  also  a  killeenf  or  ancient  burial-place. 
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of  the  founder  or  possessors  of  this  castle  local  tradition  is  altogether 
silent — no  one  knows  who  they  were. 

The  best  known  of  the  ruins  of  this  district  is  the  Castle  of  Doona 
{Dun  aiha)y  of  which  many  contradictory  traditions  are  in  existence. 
Some  ascribe  its  origin  to  the  famous  Grace  O'Malley,  who  is  said  to 
haye  spent  some  of  her  life  there ;  others  assert  that  she  captured  it 
from  the  MacMahons.  O'Donoyan,  whose  informant  was  a  Mr.  Oormic, 
whose  family  was  of  old  standing  in  Erris,  says  that  it  was  built  by 
Brian  Bevi^fh  O'Kelly,  who  was  married  to  one  of  the  Barrets,  and 
flourished  here  in  the  reign  of  Elizabeth ;  another  account  again  states 
that  it  was  built  in  the  time  of  Domhnall  DuaU  hwee^  a  Damnonian 
chief  who  lived  before  the  time  of  Christ.  If  there  was  ever  a  dun 
here  it  seems  to  have  been  entirely  removed.  The  castle  is  built  of 
rough  rubble  stones,  and  the  walls  are  very  thick ;  but  the  greater 
part  of  it  is  in  a  very  ruinous  condition.  The  main  tower  was  split 
in  two  many  years  ago  by  the  accidental  firing  of  a  turf  stack  in  its 
interior;  one  half  fell,  l^e  other  is  still  standing.  The  court-yaid 
and  passage  to  the  landing  still  remain.  Part  of  the  castle  has  been 
transformed  into  a  modem  farmhouse  and  offices. 

^ot  far  from  the  castle  is  Doona  Church,  a  building  about  six 
centuries  old ;  it  is  about  50  feet  in  length,  by  some  20  in  breadth. 
It  was  somewhat  modified  in  form  about  two  centuries  ago,  when 
certain  additions  were  made  to  it.  The  interior  is  used  as  a  burial- 
place,  and  is  choked  up  with  graves  which  have  raised  the  soil  far 
above  the  original  floor  level.* 

The  most  modem  of  all  the  monuments  of  Ballycroy  is  Laehta 
Lahya  Ban  (Fair  David's  Bed),  a  monument  on  the  top  of  Corslieve 
Mountain,  between  Ballycroy  and  Tirawley.  "Pair  David"  was  a 
notorious  robber  chief  who  lived  in  a  cave  in  the  mountains,  and  was 
a  scourge  far  and  wide  ;  he  was  hunted  down  and  killed  at  this  spot 
about  two  centuries  ago. 

VII. — ^HlSTOBT. 

The  earlier  history  of  the  district  is  the  same  as  that  of  the  rest  of 
Erris,  which  has  been  given  at  length  in  the  Beport  on  the  Mullet, 
Inishkea,  and  Portacloy,  and  so  will  only  receive  a  brief  notice  here. 


*  O'Donoyan  remarks  that  the  akuIlB  of  the  KinnelconneU  tribe,  which  he  saw 
in  Doona  Church,  were  ''higher  in  the  forehead  and  broader  than  those  of  the 
ConnacianB." 
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Enis  was  anciently  inhabited  by  the  Darnhnanna,  or  Damnonii,  a 
Pirbolg  tribe,  who  held  the  territory  for  some  centuries.  They  were 
conquered  by  Tuathal  Teachtmar,  a  Milesian  king,  some  time  in  the 
second  century.  The  family  of  O'Caithniadh  (O'Kane)  now  held  sway 
imtil  about  the  beginning  of  the  14th  century,  when  the  Anglo- 
Korman  and  Welsh  families  of  Burke,  Barret,  Lynnot,  and  others 
obtained  a  foothold  in  Erris,  and  eventually  became  the  rulers  of  it. 
In  or  about  the  middle  of  the  17th  century  the  district  was  colonized 
by  the  ancestors  of  most  of  the  principal  families  now  in  existence 
there.  The  exact  date  of  this  immigration  does  not  seem  to  be  clearly 
known,  but,  from  some  pedigrees  collected  by  O'Donoyan  in  1838,  the 
families  he  mentions  would  seem  to  have  been  in  the  district  for  six 
or  seven  generations.  He  notes  that  the  people  ''have  no  other 
chronology  but  the  number  of  generations  since  their  emigration,  a 
very  primitive  mode  of  calculating  time."  Counting  a  generation  as 
thirty  years,  eight  or  nine  must  have  now  elapsed,  giving  the  colony 
the  probable  age  of  240  to  270  years.  O'Donovan  also  states  that 
"  Ballycroy  and  Ballymonnelly  (an  adjacent  district)  were  colonized 
by  tribes  from  Tirconnell  about  two  centuries  ago  "  ;  "  Ballycroy  was 
colonized  by  several  families  from  the  same  county,  who  settled  under 
CBonnell "  ;  and  adds,  "the  principal  surnames  among  them  are 
M'Sweeny,  O'Clery,  O'Gallagher,  Conway,  MacManamon,  and  OTriel. 
These  still  speak  the  Ultonian  dialect  of  the  Irish,  and  are  called  by 
their  neighbours  tm  hUltaigh^  i.e,  the  Ulstermen."  The  colonists  are 
said,  by  tradition,  to  have  come  to  the  district  by  sea,  and  to  have 
landed  at  Fahy,  near  Doona  Castle. 

In  the  Appendix  to  the  "  Genealogies,  Tribes,  and  Customs  of  Hy 
Fiachrach,"  in  the  notes  on  the  O'Clery  family,  the  following  mention 
is  made  of  the  movement  of  this  family  into  Ballycroy  from  Donegal : — 
"  Cucoigeriche^  or  Peregrine  O*  Clery^  the  eldest  eon  of  Lughaidh. — He 
married  one  of  the  Mac  Sweenys,  of  the  county  of  Donegal,  by  whom 
he  had  two  sons,  Diarmaid  and  John.  It  appears  from  an  inquisition 
taken  atlifford  on  the  25th  of  May,  1632,  that  he  held  the  half 
quarter  of  the  lands  of  Coobeg  and  Doughill,  in  the  proportion  of 
Monargane,  in  the  barony  of  Boylagh  and  Bannagh,  in  the  county  of 
Donegal,  from  Hollantide,  1631,  until  May,  1632,  for  which  he  paid 
eight  pounds  sterling  per  annum  to  William  Farrell,  Esq.,  assignee 
to  the  Earl  of  Annandale ;  but,  as  the  document  states,  being  '  a 
meere  Irishman,  and  not  of  English  or  British  discent  or  simame,'  he 
was  dispossessed,  and  the  lands  became  forfeited  to  the  king.  Shortly 
after  this  period  he  removed,  with  many  other  families  of  Tirconnell, 
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to  BallycToy,  in  the  south  of  the  barony  of  Erris,  in  the  county  of 
Mayo,  under  the  guidance  of  Eory  or  Roger  O'Donnell,  the  son  of 
Colonel  Manus,  who  was  slain  at  Benburb  in  1646,  and  the  ancestor 
of  the  present  Sir  Eichard  Annesley  O'Donnell,  of  Newport.'**  This 
would  place  the  settlement  at  about  1640,  thus  agreeing  closely  with 
the  traditional  number  of  generations  since  the  families  concerned 
came  to  Erris. 

More  modem  history  can  scarcely  be  said  to  exist.  Owing  to  the 
wildness  and  remoteness  of  the  region,  it  became  in  the  last  centuxy 
a  resort  for  smugglers,  of  whom  many  tales  are  told  which  belong 
more  to  legend  than  to  history. 

In  the  first  half  of  the  present  century,  about  1840,  the  district 
was  opened  up  by  the  construction  of  the  first  good  road,  and  brought 
more  into  contact  with  the  outer  world ;  but  it  still  remains  greatly 
isolated  and  comparatiyely  unknown. 

YIII. — CONCLUDDTG    EfiMABKS. 

Little  remains  to  be  said  in  conclusion.  As  this  paper,  like  its 
precursors,  is  a  record  of  facts  observed,  collected  as  means  of  forming 
a  basis  of  comparison  between  different  parts  of  Ireland,  theories  and 
personal  opinions  are  not  ventured  upon. 

The  tradition  as  to  the  origin  of  the  greater  part  of  the  people  of 
Ballycroy  seems  to  be  fully  borne  out  by  facts,  but  it  seems  probable 
that  all  the  aboriginal  families  were  not  driven  out  by  the  colonists, 
and  that  some  of  them,  remaining  in  the  district,  have  become 
absorbed  into  the  mass.  It  was  stated  by  some  of  the  people  that  the 
fanules  whose  ancestors  "  came  from  the  North  "  rather  looked  down 
upon  some  of  their  neighbours,  whose  people  were  there  before  them, 
as  they  do  on  the  inhabitants  of  the  surrounding  districts.  The 
physical  differences  between  the  Ballycroy  people,  and  those  of  the 
rest  of  Erris,  are  more  noticeable  in  the  casts  of  features  and  darker 
nigrescence  than  in  their  physical  proportions,  though,  as  before 
mentioned,  some  of  these  are  noteworthy. 

IX. — BiBLIOGEAPHY. 

The  literature  referring  to  this  region  is  very  scanty,  but  the 
following  make  more  or  less  mention  of  it : — 
Anonthous. — "  The  Saxon  in  Ireland  "  (London,  1851). 
Bald.— "Map  of  the  County  of  Mayo "  (1813). 

1  His  family  were  hei-editary  historians  to  the  0*0011X16118. 
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Bimrarr.— •'  Six  Weeks  in  Ireland"  (1848). 
Thx  Eoub  Hasiebs  {ef.  O'Donoyav). 

EineHTy  Patrick,   O.E. — '^Erris  in  the  Irish  Highlands  and  the 
Atlantic  Railway"  (Dublin,  1836). 

MacEibbis,  Duald  {of.  O'Bokotait). 
MALWEii,  W.  H. : 

*'  Wild  Sports  of  the  West"  (1829). 

"  The  Dark  Lady  of  Doona." 

O'DOKOTAB,  JOHH  : 

''MSS.  Letters  to  the  Ordnance  Snrvey  of  Ireland"  (1838). 

In  the  Library  of  the  Royal  Irish  Academy. 
'*  The  Annals  of  the  Kingdom  of   Ireland,"  by  the  Four 

If  asters.    Translated  and  Annotated  by  Johk  ODoitoyav, 

LL.D. 
"The  Genealogies,   Tribes,  and  Customs,  of  Hy  Eiachrach, 

commonly  called  O'Dowda's  Country.    From  the  Book 

of  Lecan  in  the  Royal  Irish  Academy,   and  from  the 

Genealogical  MSS.  of  Duald  Mac  Eirbis,  in  the  Library 

of  Lord  Roden  "  (Dublin,  1844). 

OrFiciAL: 

"  Census  of  Ireland,  1891,"  vol.  iv.,  No.  3. 

'*  Memoirs  of  the  Geological  Survey  of  Ireland." 


DESCRIPTION  OE  PLATES  III.  AND  IV. 

Plates  III.  and  lY.  are  from  original  photographs  of  the  people 
taken  during  this  visit. 
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ADDITIONS  TO  THE  HEPATICiE  OF  THE  HILL  OF  HOWTH, 
WITH  A  TABLE  SHOWING  THE  GEOGEAPHICAL 
DISTEIBUTION  OF  ALL  THE  SPECIES  KNOWN  TO 
GROW  THERE.    Br  DAVID  McARDLE. 

[cOMXTTinCATB])  BY  F.  W.  VOOBB.] 
[Bead  Afrxl  13th,  1896.] 

Iv  the  summer  of  1893,  sliortlj  after  writing  a  provisional  list  of 
the  '^  Hepaticffi  of  the  Hill  of  Howth,"  which  the  Royal  Irish  Academy 
did  me  the  hononr  to  puhlish,^  I  was  engaged  in  making  further  research 
on  the  hill ;  and  I  was  fortunate  in  gathering  a  liyerwort,  which  was 
new  to  me,  growing  in  some  quantity  amongst  the  limestone  rocks 
near  BallykiU.  I  had  very  little  difficulty  in  determining  its  correct 
name  to  he  Jungermania  attenuata.  It  helongs  to  the  barhata  group, 
and  was  figured  hy  Sir  William  Hooker  in  his  fine  work  on  the 
British  Hepaticse,  under  the  name  of  Jungermania  harhata,  /?  minor. 
A  specimen  collected  by  Mr.  E.  M.  Holmes  at  Abbey  Wood,  Kent, 
which  is  included  in  Carrington  and  Pearson's  excellent  Fasciculus 
(No.  74),  quite  settled  the  identification. 

This  was  apparently  the  first  discovery  of  Jungermania  attenuata  in 
Ireland.  It  grows  most  luxuriantly  in  company,  and  mixed  with  a 
pretty  moes  Tetraphis  pellueida,  which  also  seems  hitherto  to  have 
escaped  notice  in  the  county  Dublin  district.  Professor  Lindberg,  in  his 
"  Musci  Scandinavica,"  calls  the  former  Jungermania  gracilie,  Schleich  ; 
and  Mr.  M.  B.  Slater,  f.l.s.,  to  whom  I  sent  specimens  of  the  Howth 
plant,  says : — ''  It  is  a  pity  the  name  attenuata  has  priority,  as  gracilis 
is  more  expressive  of  its  habit  of  growth." 

This  interesting  find  was  encouraging,  and  Mr.  Moore  wrote  to 
Captain  Rochford  (Lord  Howth's  agent)  for  permission  to  collect  in  the 
demesne,  which  was  kindly  granted  for  the  first  four  months  of  last 

^  ProceedingB,  Srd  Ser.,  yol.  in.,  p.  108. 
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year,  daring  which  time  I  paid  it  several  visits  with  good  results,  and 
the  list  would  not  be  so  extensive  if  this  request  had  not  been  granted. 

8uch  species  as  the  rare  Jungermania  minuta,  Seapania  aquiloha, 
and  Lejeunea  fiava  var,,  grow  in  great  luxuriance.  The  last,  in 
company  with  the  commoner  species  Lejeunea  8&rpyllifolia,  clothes  the 
large  stones,  and  the  stems  of  trees  which  margin  a  small  stream. 
The  pretty  Lepidozia  reptana  and  L.  eupressina  grow  in  large  cushion- 
like patches,  and  such  exuberant  growth  I  have  only  found  at 
Sollamey.  The  centre  of  the  demesne  is  sheltered  on  all  sides, 
ancient  lianas  of  honeysuckle  hang  from  tree  to  tree,  and  on  these 
and  the  fallen  and  decaying  logs,  with  the  damp  genial  atmosphere, 
liverworts  and  mosses  grow  in  profusion.  I  do  not  know  a  prettier 
sight  than  the  banks  of  Fellia  epiphylla,  and  LophocoUa  hidentata^ 
yards  in  extent,  with  their  white  pellucid  fruit  stalks  glistening 
with  dew-drops,  rising  from  the  green  velvet  carpet  of  fronds,  which 
I  enjoyed  in  the  wood  one  April  day.  The  outer  portion  is  backed 
up  with  stately  conifers  and  rare  shrubs,  which  quite  surround  the 
historic  castle.  The  termination  of  the  demesne  at  the  hill  is  a  natural 
rockwork,  planted  with  choice  rhododendrons,  which  grow  luxuriantly, 
some  of  them  attaining  large  dimensions,  and,  when  bearing  their 
tmsseB  of  bloom,  are  a  sight  well  worth  going  there  to  see. 

To  my  former  list  I  have  added  nineteen  species.  One  of  these  is 
new  to  the  Irish  Flora,  and  fourteen  are  additions  to  the  Go.  Dublin 
list  of  Hepatic®;  also  seven  varieties  of  more  or  less  botanical 
interest.  The  total  number  of  species  now  known  to  grow  on  the 
Hill  of  Howth  is  fifty-five.  The  appended  Table,  which  shows  their 
geographical  distribution,  will,  I  trust,  be  interesting,  and  I  have 
endeavoured  to  make  it  as  complete  as  possible,  so  far  as  the  material 
for  doing  so  at  my  disposal  would  allow.  A  glance  over  it  will  show 
that  some  of  the  Howth  plants  are  local  in  Ireland.  At  the  present 
time  Howth  is  the  only  locality  recorded  in  Ireland  for  Cephalozia 
Francisei,  and  Jungermania  attenuata.  Plagiochila  asplenioidea  is  rarely 
found  in  fruiting  condition,  so  I  have  given  a  description  of  the  male 
plant,  which  does  not  seem  to  be  well  known.  The  range  of  most  of 
the  species  in  Scandinavia  and  the  Pyrenees  is  very  striking,  and  it 
is  interesting  to  note  that  the  Hill  of  Howth  plants  extend  mostly 
over  the  northern  continent  of  Europe  to  North  America,  and  from 
Pikes  Peak,  across  the  Eocky  Mountains,  to  Cape  Horn,  Australia, 
New  Zealand,  Cape  of  Good  Hope,  West  Indies,  and  Java.  Four  are 
found  on  the  Island  of  Teneriffe,  others  in  the  Azores  and  Canary 
Uands.    All  the  speeies,  excepting  three,  are  also  found  in  Yorkshire 
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at  vaiions  eleyations.  The  West  Biding  has  moorland  hills  up  to  200(^ 
feet.  East  Hiding  has  wold  chalk  hills  to  850  feet  (cultiTated).  Th& 
North  has  moorland  hills  up  to  2500  feet.  Por  this  information,  and 
many  other  yalnable  hints  as  to  the  identification  of  critical  specieB, 
I  offer  my  best  thanks  to  the  well-known  Yorkshire  botanist,  Mr^ 
M.  B.  Slater,  f.l.s.,  of  Malton ;  also  to  Lord  Howth,  for  granting 
through  his  agent,  WiUiam  Bochfort,  Esq.,  j.f.,  of  Cahir,  permissioii 
to  collect  in  the  demesne. 

3%e  asterisk  (*)  he/are  a  name  denotes  that  the  species^  er  variety^  is  new  ta 

the  Co.  Dublin. 

^Ihdlania  dilatata,  Linn.  (Dum.).  Proliferous  form,  bearing  leafy 
shoots  on  the  stems,  and  leaf  margins,  which  reproduce  the 
plant.  Mob. — On  rocks  by  the  side  of  a  stream  near  the  Baily 
Lighthouse,  February,  1894. 

1.  Lejeunea  serpyUifolia  (Mich.   Dicks.).    Libert.     Oarrington   and 

Pearsons,  Exic,  Kos.  135,  195.  By  the  side  of  a  small  stream 
in  the  demesne,  on  stones,  and  on  decaying  wood,  plentiful. 
April,  1895. 

2.  ^Lejeunea  fiana^  Bwartz  t^or.    On  stones  and  on  the  trunks  of  trees 

in  the  demesne.     April,  1895. 
Sub-sps.  *Lejeunea  Moorei  =  L.  Mborsi,  Lindhergy  Act.  Soc.  Sci* 
Fenn.  x.,  p.  487.    Br.  D.  Moore  on  **  Irish  Hepatic©,"*  p.  616, 
with  excellent  figure  on  plate  44. 

8.  Lepido%%a  eupressina,  Sw.  (Dum.).    Jungermania  reptans,  p.  pin- 

nata.  Hook.    Brit.  Jung.,  t.  75.    Z.  tumiduhy  Taylor.    On 

peat  amongst  rocks,  Ballykill,  April,  1894 ;  in  the  demesne,  on 

damp  peat,  March,  1895. 
*Csphalozia  eatenulata,  Huben.,  var.  pallida.    Spruce.    Amongst 

Tetraphis  pellucida,  Ballykill,   bearing  perianths,   February^ 

1894. 
*Cephalozia  divarieata.  Smith  (Dumort),  var.  starkii  (=  /.  starkii). 

Funck.  Kees.  Hep.  Eur.  n.  Syn.  Hep.  134.    On  a  damp  bank 

near  the  Baily  Lighthouse,  April,  1893. 

4.  Lophoeolea  heterophylla^  Schrad.  Journal  Bot.  i.  p.  66.  Hook.  Brit» 
Jung.,  t.  31.  On  decayed  wood,  Ballykill,  April,  1898; 
Howth  demesne,  April,  1895. 
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5.  CkUoiCj/phus  polffontkuSf  Corda.    Hook.  Brit.  Jong.,  t.  62.    By  the 

dde  of  a  stream  in  the  demesne^  April,  1895. 

6.  Saeeogyna  viticulosa,  Mich.  (Dumort).    Hook.  Brit.  Jung.,  t.  60. 

On  a  damp  bank,  Howth  demesne,  March,  1895. 

7.  *8eapania  tBquUoha,  Dumort.     Carrington's  Brit.  Jung.,   p.  81, 

n.  3,  pi.  8.  fig.  26,  ex  parte^  1875.  In  the  crevices  of  the 
rocks,  Ballykill  (very  fine),  1894-5 ;  plentiful  in  the  demesne, 
April,  1895. 

8.  *Scapania  aspera,  MiiU.    Pearson,  in  Journal  of  Botany,  December, 

1892,  tab.  327.  On  rocks  amongst  moss  in  the  demesne,  April, 
1895. 

9.  Seapanta  resvpinata,  Dumort.    £.  Bot.  t.  2437.    Amongst  rocks 

in  the  demesne,  April,  1895. 

Seapanta  resupinata,  Dumort,  var.  reeurvtfolta,  Hook.  Brit.  Jung., 
t.  21,  fig.  8.  On  a  peaty  soil  amongst  the  heather,  Ballykill, 
1894,  in  the  demesne,  April,  1895. 

10.  Plagiochtla  oiplenioides,  Linn.  (Dumort).  Hook.  Brit.  Jung.,  t.  13. 

On  a  damp  bank,  and  on  stones  in  the  demesne,  bearing 
perianths,  which  contained  unfertilised  archegoniH.  Male 
plant  smaller,  with  a  stout  stem  one  inch  or  more  in  length,  of 
a  brown  colour,  arcuate,  flagellif  erous  at  the  base,  with  copious 
root-hairs,  apex  suddenly  incurved.  Leaves  distant  below, 
small,  obovate  or  cuneate  at  apex,  increasing  in  size  upwards, 
more  crowded,  and  overlapping,  decurrent  at  the  dorsal  side, 
which  has  the  margin  plain  to  the  apex,  the  ventral  ciliato- 
dentate.  AmentsB,  at  the  incurved  apex  of  shoots,  formed  of 
from  four  to  seven  pairs  of  altered  leaves,  saccate  at  the  base, 
overlapping  for  one-third  upwards,  and  enclosing  the  anthe- 
ridia,  which  are  large,  obovate  to  sphserical  in  shape,  with  a 
well-marked  hyaline  ring,  pseudopodia  as  long  as  the  anthe- 
ridia,  of  which  there  are  three  in  the  saccate  base  of  each 
altered  leaf. 

11.  Jungermania  larhata^  Schreb.  Hook.  Brit.  Jung.,  tab.  70.   Among 

rocks  in  the  demesne,  April,  1895. 

12.  *Jung0rfiuiniaatterimUa^lAR^enh&rg.    J,  harhata, P  minor.    Hook. 

Brit.  Jung.,  t.  70,  figs.  18-22.  Carr.  and  Pearson's  Exic,  ISo, 
74.  c/'.^ao^M,  Schleich,  Lindb.,inMus.  Scand.p.  7.  Amongst 
rocks  growing  with  Zeucohiywn  gkmetm,  Hampe,  and  with 
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Tetraphis  peUueida,  at  Balljkill  plentiful,  June,  1893,  Feb. 
1894.  Howth  demesne  very  fine,  April,  1895.  ^ew  to  the 
Irish  Flora. 

13.  *Jungermania   ventrieosa,  Dicks.    Hook.   Brit.  Jong.,   tab.   28. 

Among  rocks,  Ballykill,  1894-5.     In  the  demesne,  1895. 

14.  *Jung9rman%a    alpestris,   Schl.   Exs.   II.   59.       Carrington    and 

Pearson's  Exic,  109.  On  a  damp  bank  at  the  rabbit-warren 
near  the  "Ben,"  very  rare,  April,  1893. 

15.  *Jungermania  hicrenata,  Lindenberg.  Syn.  Hep.,  p.  82.      Under 

J.  excisa,  Sm.  Eng.  Bot.,  tab.  2497.  On  the  hard  peaty  soil  at 
Ballykill,  1893-4,  in  the  demesne,  April,  1895,  very  rare. 
Fellia  epiphyUa,  Linn.,  var,  endivafolia,  Dicks.  Thallns linear, 
elongated.  Dioecious.  In  a  marshy  place  at  Eilrock  Quarries, 
1893. 

16.  Blasia  pusiUa^  Linn.  Sp.  PI.  1605.      Hook.  Brit.  Jung.,  tab.  82- 

84.  Boggy  place  at  Ballykill  (fertile),  March,  1894. 
*Metigeria  fureata^  Linn.  Proliferous  form^  with  young  plantlets 
budding  from  the  margin  of  thallus  of  the  parent  plant.  On 
the  stems  of  trees  near  the  ground  by  the  side  of  a  stream  near 
Howth  village,  March,  1894.  Damp  bank  at  a  small  bog, 
Ballykill,  1895. 

17.  *Rieeardia  latifrons,  Lindberg.  Nat.  Soc.  Fl.  Fenn.,  13,  p.  372. 

Hook.  Brit.  Jung.,  tab.  45,  figs.  4-7  et  12.  Autoecious,  rarely 
paroBcious,  large,  pellucid,  thallus  long  and  broad,  divided  into 
wide  stag-hom-like  lobes,  more  or  less  oblong,  wedge-shaped, 
very  obtuse,  and  emarginate,  plano-convex.  Cells  large,  oblong, 
rhomboid;  perichsetial  bracts  few;  calyptra  large  and  less 
verrucose  than  in  R.  multifda,  Androscium,  narrow,  oblong, 
almost  affixed  to  the  side  of  the  perichsetium.  Lindbergh  in 
Repatica  in  Ribsmia  tnenss  Julii,  1873,  lecta.  On  a  small 
bog  at  Ballykill,  1893-4,  in  the  demesne,  fertile  (parcBciouB), 
April,  1895. 

18.  *Zunularia  erueiatafJAim,  (Dumort.),  Z.  vulgaris^  MichelL    Nov. 

gen.  4  t.  4.     On  damp  ground  in  the  demesne,  April,  1895. 

19.  Conoeephalus  conieusy  Keck  (Dumort.),  Marchantia  ecniea^  Eilg. 

Bot.  t.  504.  Bank  of  a  small  stream  which  fiows  into  the  sea 
near  the  Bally  Lighthouse,  February,  1894.  Stream  near 
Howth  village,  April,  1893. 

^  Acta  SodetatU  Sdentianiiii  FenniotB,  x. 
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VIII. — Sketch  op  Saibai  Gbamhab. 

There  is  only  one  text  available  for  the  elucidation  of  Saibai 
^;raiiunatical  forms.  This  is  a  translation  of  the  Gospel  of  Mark  (16) 
made  by  Elia,  a  native  of  Lifu,  who  was  placed  on  the  island  of 
Saibai  by  the  London  Missionary  Society.  Sharon's  Vocabulary 
{MS.  8)  contains  the  terminals  and  pronouns,  and  there  are  also  a  few 
scfntences  taken  down  at  Muralug  by  one  of  us,  and  others  from 
Saibai  and  Boig;u  at  the  end  of  Sir  W.  MacGregor's  Vocabulary  (23). 
But  by  far  the  most  valuable  grammalical  notes  on  the  language  are 
those  found  in  the  Kowrarega  (Muralug)  Vocabulary  of  Macgillivray^ 
which  represent  substantially  the  same  language  as  the  Saibai  trans- 
lation.^ 

VtTith  these  materials  we  have  done  our  best  to  draw  up  a  Grammar 
of  the  Language,  but  it  is  doubtful  whether  the  whole  is  strictly 

'  These  were  based  on  communications  made  by  Mrs.  Thomson  (Gi'om),  a  wbite 
woman  who  had  been  held  in  captivity  by  the  natives  of  Muralug  for  more  than 
lour  years  [*<  Voy.  Battlesnake,' "  i.,  p.  301]. 
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accurate.  It  will,  howeyer,  form  a  basis  for  future  investigation  and 
may  thus  lead  in  the  future,  to  more  accurate  knowledge.  MacgiUivray 
felt  the  want  of  accuracy  in  his  materials,  and  in  the  introduction  ta 
his  Vocabulary  writes  thus  :— 

'Tor  the  materials  composing  the  Kowrarega  Yocabulary,  I  am 
almost  entirely  indebted  to  Mrs.  Thomson.  Unfortunately,  however,  her 
total  want  of  education  prevented  her  from  acquiring  any  idea  of  the 
construction  of  the  language ;  nor  could  she  always  be  made  to  under* 
stand  the  meaning  of  a  question — ^however  simple  in  its  form — ^framed 
to  elicit  information  on  this  point.  Even  by  carefully  sifting  at 
leisure  hours  the  mass  of  crude  materials  obtained  from  her  and 
written  down  at  each  interview,  day  by  day,  I  did  not  make  sufficient 
progress  in  the  grammar  of  the  language  to  enable  me  to  pursue  the 
subject  further,  until  her  value  as  an  authority  had  so  far  declined 
that  it  was  prudent  to  reject  it  altogether.  Nearly  all  the  words 
originally  procured  from  Mrs.  Thomson  were  subsequently  verified 
either  by  herself  or  by  our  Kowrarega  visitors  "  [  *  *  Voy. '  Eattlesnake, ' " 
n.  p.  277]. 

The  Saibai  translation  was  printed  in  Sydney,  and  was  apparently 
never  revised  by  the  translator  or  by  anyone  conversant  with  the 
language.  It  contains  numerous  typographical  errors;  words  are 
wrongly  divided,  and  probably  often  mis-spelled.  Many  phrases  defy 
all  attempts  at  analysis  even  when  the  English  and  lifu  equivalents 
are  well  known.  The  translation  had  therefore  to  be  very  cautiously 
used.  It  has  been  necessary  to  consult  throughout  the  version  in  the 
translator's  native  tongue,  and  many  references  to  the  latter  will  be 
found  in  the  pages  of  the  Grammar. 

The  Saibai  version  was  no  doubt  made  from  the  Lifu  New  Testa- 
ment of  1873.     Of  this  we  find  evidence  as  follows : — 

1.  Mark,  i.  19.  The  Saibai  has  lakohou  Lehedaio^  James  o/Zebedee^ 
following  the  Lifu  idiom  in  lakoho  %  Zehedaio,  (Lehedaio  is  a  printer's 
error  for  Zehedaio.) 

2.  Mark,  vi.  35.  ''The  time  is  far  passed,"  is  trojiBlated paupa 
kiUrapa,  literally  the  Lifu  heft  h£,  it  is  evening. 

3.  Mark,  vi.  48.  In  senahi  loaei  kuhtl  tonarfoa,  the  fourth  watch 
of  the  night,  waei  is  the  English  word  toateh  (Lifu  e  »  oh)  and  occurs 
in  the  Lifu  version  in  the  same  place ;  nff(ine  la  waei  nejinte  hna  eken. 

4.  Mark,  x.  4.     "Put  her  away"  is  translated  palamulpa  gud^ 
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tpaeanj  pnt  them  two  away,  and  follows  the  Lifu  mate  set  nyidotipi. 
Palamulpa  and  nyidoti  are  dual  pronouns.  In  Lifu  a  married  woman 
is  supposed  to  have  a  child,  and  is  usually  addressed  by  courtesy  as 

5.  Mark,  x.  34.  *^  The  third  day"  is  translated  gaiga  thrtn,  from 
the  Lifu  lu  drat  hna  thrtn.  In  both  versions  thrin  is  the  EngUsh 
numeral  three  with  the  Lifu  causative  su£fix  n.  Gf .  a  similar  instance 
in  Miriam,  Pt.  i.,  p.  525. 

6.  Mark,  xvi.  10.  The  words  "  she  went "  are  rendered  palae 
utisrman  from  the  Lifu  hnei  nyidoti  hna  tro,  they  two  went  (lit.  by 
them  two  gone).  Mary  Magdalene,  being  regarded  as  a  married 
woman,  is  spoken  of  as  though  having  a  child. 

7.  The  word  a  is  frequently  used  as  a  verbal  particle  in  the  Saibai 
translation,  and  especially  when  it  is  so  used  in  the  corresponding  lifu 
phrase.  Cf .  in  Mark,  xiv.  37.  Saibai :  Noi  mangtzo  a  iman  tana  a^ 
«/«•.     Lifu :  Mnei  anganyidnti  hna  hlep^ti  a  dhnyi  angate  a  mekdh 

8.  The  characters  ^,  e',  tr  for^^,  dr  for  df,  show  the  Lifu  basis  of 
the  orthography. 

9.  English,  Greek,  and  Samoan  words  introduced  have  the  same- 
fonn  in  Lifu  and  Saibai ;  e.  g.  %oan  (one) ;  gavana  (governor) ;  toaina^ 
(wine)  ;  kiona,  {x^fi>v) ;  tetauro,  ((rravpov)  ;  kumete,  {8am,  'umete). 

There  are  some  interesting  instances  of  adaptation  by  the  translator. 
These  give  us  glimpses  of  the  life  of  the  Torres  Straits'  natives.  The' 
exact  rendering  of  the  Lifu  has,  in  some  cases,  been  modified  in  order 
to  obviate  the  necessity  of  explanation  or  to  suit  the  comprehension 
of  the  native  mind.  Thus  the  statement  in  Mark,  u.  3,  *'  When  they 
could  not  come  nigh  unto  him  for  the  press,  they  uncovered  the  roof 
where  he  was,  and  when  they  had  broken  it  up  they  let  down  the 
bed  whereon  the  sick  of  the  palsy  lay,"  is  plainly  inapplicable  to 
the  Torres  Straits  house.  The  native  dwelling  is  usually  a  frail 
rtructnre  of  bamboo,  often  with  a  sloped  roof  and  thatched  with 
leaves.  The  idea  of  four  men  carr3ring  another  upon  the  roof  would 
be  absurd.  Though  the  Lifu  version  states  that  the  bearers  went  to 
la  hune  uma,  the  top  of  the  house,  a  phrase  which  is  just  as  inapplicable 
to  the  sugar-loaf  shaped  houses  of  Lifu,  it  must  be  remembered  that 
the  lifu  version  was  made  by  a  European,  and  that  it  was  no  doubt 
made  clear  in  teaching  that  the  house  referred  to  was  strong  and  flat^ 
roofed.    The  translator  of  the  Saibai  Gospel  avoided  both  explanation 
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and  abfiordity  by  stating  that  t<ma  araiato  putran  lagou  lalangu^  '<  they 
cat  a  hole  from  the  back  of  the  house,"  which,  with  walls  of  pandanos 
leaves,  could  very  easily  be  done. 

Again,  in  Mark,  v.  38,  the  phrase  which  is  in  English  <Hhem  that 
wept  and  wailed  greatly,"  and  in  Lifu,  angate  a  iluilu  me  iUijen  me 
ieife-keleqSf  is  translated  into  Baibai  as,  mura  mai  adan^  a  maind 
Jnmaran  paruia  nidizO,  all  shed  tears  and  made  mourning  with  fore- 
heads of  lime.  In  the  islands  of  Mabuiag  and  Tud,  mourners  cover 
their  bodies  with  a  mud  or  paste  made  from  crushed  coral.  (See 
Haddon,  <' Ethnography,"  in  Joum.  Anth.  Inst.,  xix.,  pp.  403,  416.) 
Another  curious  phrase  gives  us  a  picture  of  the  sick  native  running 
to  the  missionary  or  teacher  for  gHugu^  *'  physic."  It  occurs  in  the 
leper's  appeal  (Mark,  i.  40),  sih$  ubin&mepa  ngtdaig  ngdna  hutupatam 
^auguan  aima,  *'  if  thou  wilt,  thou  canst  cleanse  me,  making  physic." 
Jairus  is  made  to  say  (Mark,  v.  23),  kaptaa  ngi  ngapa-usuxr  nginu  getd 
nahepa  gamutarig  a  gouguan  mont,  a  na  igiUnga^  **  a  good  thing  thou 
come,  thy  finger  touch  her,  and  bring  physic  and  she  lives." 

In  Mark,  viii.,  *'  Peter  took  him,"  is  translated :  '*  Petelu  dimtmu 
pagean^  Peter  pinched  him.  A  passage,  similar  to  those  here  given, 
occurs  in  the  Miriam  Oospels  (Mark,  zv.  16).  Oair  polisman  lesuMi 
metaem  tegared,  nsi  Praitorio  a  polieman  nosih  taraisars  ;  the  policemen 
took  Jesus  to  a  little  house,  name  Praetorium,  and  bring  a  band 
(i.e.  a  row)  of  policemen.  In  the  Straits  the  policemen  stationed  on 
each  island  are  the  representatives  of  authority. 

As  the  Miriam  Gospels  were  revised  by  the  English  missionaries, 
such  phrases  would  no  doubt  be  modified,  but  they  have  escaped 
notice  in  the  unknown  and  unrevised  Saibai  version. 

In  the  following  grammar,  examples  from  the  Oospel  are  unmarked. 
Words  and  phrases  from  MacgiUivray  are  marked  (ii),  and  from 
Sharon  (s),  MacGregor  (b). 

DialeeU. 

It  is  extremely  difficult  to  define  the  dialectical  difPerences  in  the 
speech  of  the  western  islanders  of  the  Straits.  There  are  certainly 
variations  in  pronunciation  and  enunciation,  and  these  have  caused 
various  travellers  to  spell  the  same  words  in  different  ways.  There  is 
also,  to  some  extent,  a  difference  m  the  words  used : — 

1.  Kauralaig. — In  this  division  the  natives  of  Muralug  have  been 
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considerably  influenced  by  those  of  Australia,  in  the  neighbourhood  of 
Cape  York.  There  has  no  doubt  been  a  large  amount  of  intercourse 
with  the  Oudang  blacks,  but  this  has  not  apparently  affected  the 
grammatical  structure  of  the  languages.  The  Oudang  Yocabulary  of 
MacgilliTray  shows  numerous  words  identical  with  those  of  the  islands, 
yet  the  agreements  are  all  in  the  names  of  objects,  not  in  verbs  or 
pronouns.  In  Muralug  words,  as  they  appear  in  the  vocabulary,  the 
slurred  pronunciation  of  words  is  often  marked  by  the  insertion  of  r. 
Example :  harit,  mart,  sarima,  kdraba^  for  haitj  mat,  «af ma,  kabaj  &c. 

2.  Gumtdaiff. — The  speech  of  these  islanders,  in  the  centre  of  the 
Straits,  probably  represents  the  purest  form  of  the  language. 

3.  Saihailaig. — The  islands  inhabited  by  this  division  (Boigu, 
Danan  and  Saibai)  are  very  near  to  the  Daudai  coast,  and  have 
probably  received  words  thence.  MacGregor  found  that  Saibai  words 
were  known  to  the  natives  of  Mowat  and  Dabu,  who,  ignorant  of 
each  other's  dialect,  had  to  open  a  conversation  in  the  island  dialect. 
The  names  given  to  the  natives  of  the  mainland,  opposite  Saibai  and 
Boigu,  Dahu-lai,  and  Toga-laiy  show  what  is  probably  the  Saibai 
termination  for  a  clan,  laig.  The  names  Dabu  and  Toga  may  be  the 
Saibai,  darpa  and  tuga^  bush  and  mangrove.  On  the  mainland,  in  the 
same  neighbourhood,  is  the  Mai  Kussa,  which  in  Saibai  means  Pearl 
River.     In  Boigu  final  b  is  more  clearly  pronounced  than  in  Saibai. 

4.  Ktdkalaig. — These  people  occupy  the  eastern  portion  of  the 
Straits,  and  are  nearest  to  the  Miriam.  The  language  of  Masig  shows 
more  words  like  the  Miriam  than  that  of  any  other  of  the  islands. 

§  I.— Alphabet. 

1.  Vowels. — a  as  m  father  ;  d  as  in  a< ;  d  as  a  in  date ;  ^  as  in  fo^ ; 
«  as  Lifu  i  and  French  emle\  «  as  m  in  feet ;  !(  as  in  tY ;  o  as  in  own ; 
d  as  in  on ;  d  as  Oerman  6  in  echbn^  or  nearly  as  English  o  'm  forty ;  u  as 
00  in  soon ;  it  as  in  up, 

MacOregor's  Vocabulary  has  a  few  words  with  d  (mdt,  dada- 
gdiga),  but  no  indication  is  given  of  the  sound  intended.  In  the 
other  vocabularies  these  words  are  spelled  with  a  or  6.  The  vowel  6 
represents  a  sound  which  varies  between  a  and  o,  and  some  words 
appear  to  be  spelled  indifferently  with  a,  e,  o,or  6:  e.  g.  katy  kei,  koi, 
or  kdi ;  tabi  or  <dW ;  kasa  or  kdsa ;  mart  or  mort.  A  few  words  in 
Macgregor  have  d  where  others  have  «;   e.g.  mdi  for  mui.    The 
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Gospels  have  toridiz  for  tauradiz ;  tandrh  for  tanurt*.  At  the  end  of 
a  word  o  is  very  common,  and  in  that  position  was  written  a  hj 
Macgillivray.  MacGregor  notes  that,^in  Boigu,  final  o  is  more  clearly 
expressed  than  in  Saihai. 

In  a  few  cases  $  changes  with  i,  peto,  gitalenga, 

2.  Diphthongs. — ai  as  in  aisle  ;  au^owm  cow ;  ei  as  ay  in  may. 
Macgillivray  wrote  ei  where  the  translation  has  ai, 

3.  GoNsoiTANTS. — A,  g\  t,d;p,  h;  w;j;  «,  «;  r,  /;  m,n,ng.  These 
are  sounded  as  in  English,  ng  heing  the  ng  in  sing. 

There  is  some  confusion  hetween  the  sounds  of  t  and  df  p  and  by 
s  and  s. 

In  the  Saihai  Gospel  t  and  d  are  often  found  with  r,  as  tr  and  dr. 
These  are  not  written  in  the  yocahularies,  and  must  therefore  be 
regarded  as  due  to  the  Lifu  translator's  pronunciation  of  the  Saihai,  a» 
in  Lifu,  t  and  d  are  commonly  strengthened  with  r. 

Examples :  drurai,  padra,  drudrupizd,  for  durai^pada,  dudupisto  and 
iradiZf  tridan,  tronar^  katro,  for  tadiz,  tidan,  tonar,  hato. 

Macgilliyray  wrote  ^A  in  a  few  words,  thi,  thung.  Th  is  also  found 
in  introduced  words.  F,  in  fad^  hhof,  is  a  change  from  p.  The  distinc- 
tion hetween  w  (consonantal)  and  u  (vocal)  has  been  better  observed  in 
Saihai  than  in  Miriam.  J  is  not  found  in  the  Gospels,  and,  in  intro- 
duced words,  is  represented  by  t.  MacGregor  has  /  in  a  few  wordfr 
where  others  have  «,  japvlaika^  japudamino^  jqji,  for  napulaigy  tapu- 
damoin,  zazi.  Macgillivray  also  hasj  for  z ;  kajSy  (^ir»  8  and  z  often 
interchange,  pudis  and  pudi% ;  musur^  muzura ;  susu^  sumu.  In  some 
words  Macgillivray  wrote  eh  for  s,  chena,  china,  for  sena,  sina ;  and  also 
used  sh  in  shuma  for  sumai.  He  noted  also  that  the  Gudang  tribe  of  Gape 
York  substituted  eh  for  s  in  pronouncing  iKowrarega  {i.e.  Muralug) 
words.      Words  in  ch  and  sh  will  be  found  in  our  vocabulary  under/. 

jS  is  rarely  found  as  an  initial  (cf .  Miriam),  but  is  common  as  a 
medial  and  final.  It  sometimes  interchanges  with  /,  tardan,  harpudan 
for  taldany  halpudan.  For  the  insertion  of  r  in  Muralug  words,  see 
the  preceding  note  on  Dialect. 

A  few  interchanges  are  found  between  ng  and  n;  ngursaka  and 
nwrsak.  MacGregor  has  gn  as  well  as  ng,  but  this  is  probably  an  error 
in  transcription. 

4.  CoxpoTTKD  GoNsoNAKTs. — ^Tho  ouly  real  compound  consonants 
found  (with  the  exception  of  dr  and  tr  already  noted)  are  gw  and  kw^ 
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A  few  others  result  from  the  juxtaposition  of  two  simple  consonants 
through  the  omission  of  a  vowel.  Macgillivray  wrote  ti  for  t  in  tsika 
for  «iifed. 

6.  Contractions. — ^A  vowel  is  often  dropped  between  two  con- 
sonants, e.g.  klakf  for  hdak  ;  hrangipa  for  korongaipa,  prateipa,  purtsipaj 
in  past,  purutan.  The  final  5  or  i  is  often  very  indistinctly  pronounced 
and  is  very  frequently  omitted.  Macgillivray  has  the  following  note 
on  contractions  in  Muralug : — 

''  Regarding  the  allusion  to  a  terminal  vowel,  it  may  be  mentioned 
here  that  as  most  Kowrarega  words  end  in  a  vowel,  its  absence,  when 
a  vowel  commences  the  following  word,  is  commonly  owing  to  elision. 
Ex. — ^udzu  umaiy  «  my  dog,'  becomes  ^tidi^umai.^  When  the  last 
consonant  in  a  word  is  the  same  as  the  first  in  the  following  word,  one 
of  the  letters  is  omitted.  Ex. — '  apa  pirungy  =  soft  ground,'  becomes 
4ip^irung^  There  are  numerous  other  contractions,  as  'a»'  for 
*  tff^u,  =  food ';  *  aiye '  for  *  aigewely  =  come  here ' ;  *  mue  utiem,  =  the 
fire  has  gone  out,'  for  *  mue  utsimem,*  ^<?."     [n.  279.] 

§  II. — Pronouns, 
1.  Personal. — These  are  declined  as  nouns  by  means  of  suffixes. 
<}ender  is  distinguished  in  the  first  and  third  person. 
The  simplest  forms  are  as  follows  : — 
(a)  Nominative, 

Singular,     1.  ngai^  I  (masculine);  ngasM^  ngOzo,  I  (feminine). 

2.  ngi,  thou. 

3.  noij  nu  (s) ;  nu^  (ii),  he,  it  (masculine) ;  na,  she. 
Dual.           1.  inclusive  of  person  addressed,  aba  (bc)  ;  exclu- 
sive of  persons  addressed,  ngalhe,  ngalahe, 
alhei  (k),  he  and  I. 

2.  ngipely  you  two. 

3.  pale,  palae,  they  two. 

Plural,         1.  (inclusive),   ngalpa^   alpa  (m),   you  and  I; 
(exclusive),  ngoi,  ngOi,  we,  they  all  and  I. 

2.  ngita,  ngitana  (k),  you  all. 

3.  tanay  dri  (if),  they  all. 

An  analysis  of  the  pronominal  forms  is  not  without  interest.  The 
na  of  the  third  person  singular  (fem.)  is  no  doubt  the  same  with  the 
demonstrative  particle  na,  and  is  found  also  in  the  third  plural  ta-na 
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combined  with  a  pltiral  demonBtrative  ta.  Tn  the  Beoond  plural  ta  ift 
combined  with  the  pronominal  word  ngi  as  ngi-ia^  and  Macgilliyraj 
gives  it  with  na  also  as  ngi-ta-na.  In  the  third  person  masculine  nu  or 
not  (with  its  drawled  Mundng  pronunciation  nuS)  is  probably  the  same 
as  the  feminine  na,  for  o  frequently  varies  to  Q  and  a  (see  §  I.,  1). 
The  affix  i\  which  is  also  found  in  the  first  person  masculine,  may, 
perhaps,  mark  the  masculine,  but  is  more  likely  to  be  the  same  with 
the  demonstrative  f.  It  occurs  also  in  the  first  plural  inclusive  ngo-i^ 
which  is  probably  the  same  as  nga-i. 

The  pelf  palae  of  the  dual  is  also  found  combined  with  the  demon- 
tratives,  and  is  the  root  of  the  verb  pahn^  to  divide,  open.  It  may 
also  be  used  as  a  numeral.  Latham  suggested  the  meaning  of  *  pair,^ 
and  pointed  out  that  the  root  p-l^  or  some  modification  of  it,  is  the 
equivalent  for  ttpo  in  very  many  of  the  Australian  languages.  Latham 
also  noted  the  close  correspondence  of  the  Saibai  (Kowrarega)  use 
with  that  of  the  Western  Australian  language.  '<  These  so  closely 
agree  in  the  use  of  the  numeral  two  for  the  dual  pronoun,  that  each 
applies  it  in  the  same  manner.  In  the  third  person  it  stands  alone,  so 
that  in  Western  Australian  hoala  and  in  Kowrarega  pale  «  they  ttooy 
just  as  if  in  English  we  said/^tftr  or  both,  instead  of  they  both  {the pair); 
whilst,  in  the  second  person,  the  pronoun  precedes  it,  and  a  compound 
is  formed  ;  just  as  if  in  English  we  translated  the  Greek  ctkIhoi  by  thou 
pair  or  thou  hoth"^ 

The  affixes  Ihe  and  Ipa  have  a  certain  amount  of  likeness,  though 
their  presence  in  the  exclusive  dual  and  inelusive  plural  cannot  be 
explained.  The  /  may  probably  be  the  same  as  the  plural  suffix  /(see 
§  m.),  whilst  he  and  pa  may  be  compared  with  the  demonstrative  5», 
or  with  the  dative  suffix  pa^  towards,  and  the  directive  suffix  pa. 
Without  the  affixes  and  demonstratives,  the  pronomial  forms  are 
reduced  to  two  only,  nya  and  nyi  (for  nyo  or  nyo  in  the  plural  exclusive 
is  the  same  as  nya,  see  §  i).    These  two  are,  as  Latham  pointed  out,' 

1  **  Remarks  on  Voyage  of  the  '  Eattlesnake' "  in  Opusoula,  p.  225,  and 
MacgilliTiay,  ii.  p.  333. 

'The  difference  between  the  first  and  second  persons  being  expressed  by 
different  modifications  (n^a,  w^i)  of  the  same  root  (n^),  rather  than  by  separata 
words,  suggests  the  inquiry  as  to  the  original  power  of  that  root.  It  has  ahneady 
been  said  that,  in  many  languages,  the  pronoun  of  the  third  person  is,  in  origin,  a 
demonstrative.  In  the  Kowrarega  it  seems  as  if  even  the  basis  of  the  first  and 
second  was  the  root  of  the  demonstrative  also.  ["  Remarks  on  Yovage  of  the 
<  Ratdesnake,' "  p.  333,  and  Opusoula,  p.  226.1 
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probably  modifications  of  the  same  root  ng,  and  hare  a  demonstratiYe 
origin.  Ifga  is  also  the  inteirogatiye,  who  ?  and  is  found  in  the 
directiye  nga-pa,  hither,  to  here. 

{b)  Instrumental  ease. 

Singular,     1.  ngatdf  ngatu  (v),  (masc.) ;  ngiSM  (fern.) 
2.  ngido^  ngidu  (m). 
8.  noido^  nudu  (m),  (masc.) ;  nado,  nadu  (m),  (fem.) 

"So  instrumental  forms  have  been  found  in  the  dual  and  plural 
numbers.  The  suffix  du^  to  may  be  compared  with  the  Miriam  de. 
There  seems  little  doubt  but  that  this  case  corresponds  to  what  has 
been  called  in  Australian  Grammars  the  nominative  of  the  agent. 
As  used  in  the  Saibai  Gospels,  they  express  the  person  as  the  agent  of 
an  active  verb. 

Example :  ngato  tanamulpa  waean,  I  sent  them  away ;  sike  mata 
ngosso  gamuia  tradiz  nongo  dumawahuia^  wa,  ngozo  igililenga,  if  only 
I  touch  his  garment,  then  I  live  ;  loans  si^i  ngato  kuiko  patan,  John 
there  I  beheaded,  or  beheaded  by  me ;  ngido  ngona  hasa  wanan^  you 
have  left  me  alone ;  ngido  ngona  mina  mdbaegado  maipa^  you  make  me 
a  good  man,  i.e.  call  me  good ;  noidd  mamain  ita  seven  areto,  he  took 
seven  loaves ;  noidd  nubepa  iman,  he  saw  him  ;  noidd  noino  toaean  tana- 
muipaj  he  sent  him  to  them;  mi  toatripawa  noidd  manif  what  evil 
has  he  done  ?  nado  Petelun  iman,  she  saw  Peter ;  nado  ngaeapa  mani, 
she  has  done  (it)  to  me. 

The  examples  of  the  use  of  the  nominative  and  instrumental  pro- 
nouns collected  by  Macgillivray  were  too  few  to  generalize  upon.  He 
noted,  however,  that  ngatu,  ngidu,  nudu,  nadu  appeared  **  to  be  used 
only  with  a  certain  class  of  verbs,  of  which  an  example  is  afforded  by 
the  sentence  '  ngatu  nudu  matumina  -  I  struck  him ' ;  and  the  use  of 
the  second  set  of  these  pronouns  (i.e.  the  nominative)  is  illustrated  by 
'  ngai  nue '  (not  ngatu  nudu)  miuiem,  &c.,  s  I  told  him,  &c.,"  [n.,  p.  299). 
The  difficulty  in  Macgillivray's  examples  is  that  both  subject  and 
object  have  the  same  affix,  but  according  to  the  analogy  of  the  Gospel 
the  sentence  should  be  ngato  noino  mataman,  with  an  objective  in  no. 
His  second  example  would  be  ngai  nubepa  muliz,  I  told  to  him.  In 
msny  cases  the  ordinary  form  of  the  nominative  ie  used  instead  of  the 
instrumental  forms. 
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(J)  The  jiHative  is  ahown  by  the  sofllx  -ngu,  fern.  s. 

Singular,      1.  ngaungu. 
2.  nginungu, 

8.  nofi^0iMfs^o,nuit^ifii^,  (masculine);  not ^fffi^^ 
nanwL  (feminine). 

Dual,  1.  {not  found). 

2.  {not  found). 

8.  palamtdnqu. 
Plural,        1.  (no^/ottfu^). 

2.  ngitamulngu. 

8.  faiMmflfln^tf. 

In  the  singular  ngu  is  added  to  the  possessiye  fonns,  except  in  the 
third  feminine,  which  has  the  ablative  suffix  s  (or  st)  ordinarily- 
used  with  demonstratiyes.  (See  Adyerbs,  §  yi.)  In  the  plural  and 
third  dual  mul  is  inserted  as  in  the  dative  forms. 

Examples :  Tanamun  horhak  ngaungu  hoi  ngdlf  their  hearts  are  far 
from  me ;  ngi  adapadan^  watri  mari^  nungungu  mahaegongu,  come  thou 
out,  bad  spirit,  from  him,  from  the  man;  hdrodan  ladaipa  mani  nabi 
ai  noi  nungu,  the  earth  brings  forth  the  food  from  itself ;  noido  sevens 
demoni  ngaroweidan  nania,  he  had  cast  out  seven  demons  from  her; 
tana  getowani  palamtdngu^  they  released  them  two. 

(j)  The  JErgative. — This  is  shown  by  the  suffice  ia  which  is  given 
in  Sharon's  Yocabulary  as  the  equivalent  of  <*with."  The  Gk)spel 
usually  agrees,  but  in  some  cases  it  is  difficult  to  apply  this  translation. 
(See  more  fuUy  in  Nouns,  §  m.) 

Singular,      1.  ngaibia. 

2.  ngihia. 

S.  nubia. 
Dual,  {notfound). 

Plural  1.  {notfound). 
2.  ngitamunia. 
8.  tanamunia. 

In  the  singular  ia  is  added  to  the  nominative,  with  the  demonstrative 
hi  inserted.    In  the  plural  ia  is  added  to  the  possessive  forms. 

Example:  Ifgaibia  kaimi,  follow  me  (be  mate  with  me);  nga 
mahaeg  ngaihia  garabo  tradi%  f    Who  touched  me  f    tanamun  utuHo  ita 
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ngmfna^  they  have  heen  (their  abiding  is)  with  me;  tndbaeg  ina 
fibuwmum  ngxbia  amadan,  loye  the  man  near  thee ;  lesu  nubia  gimal 
tMoriz,  Jesus  sat  on  top  of  him ;  palas  matadohura  getotoanii  senabi 
pdamtm  api  a  ntdna  kaimiy  they  immediately  left  their  nets  and 
followed  him  ;  ieda  maigi  ngitamunia,  don't  let  it  be  like  (that)  with 
you ;  areto  mido  siei  ngitamunia  ?  how  many  loaves  have  you  (what 
loaves  there  with  yon)  ?  ngai  muia  utit  tanamunia,  we  enter  into  them ; 
Ummnunia  ai  aiginga,  they  have  no  food. 

For  the  suffix  ia,  in  the  sense  of  ''  have,  possess,*'  see  Nouns,  4  (y). 

(A)  The  Zoeative  suffix  -nii  is  not  found  in  use  with  pronouns.  The 
suffixes  nanga  and  nge  are  discussed  in  the  section  on  Kouns. 

(f )  A  suffix  ka  appears  with  the  pronouns  ngi  and  ngita,  but  its 
meaning  is  not  very  clear.  It  may  be  an  abbreviation  of  the  future 
particle  kai. 

Example :  Ngika  lakd  ioar  nginu  lagdpa,  go  home  again  to  thy 
house ;  ngitaka  mata  korawaig  f  don't  you  perceive  ? 

(/)  ^^V  ^  expressed  by  the  addition  of  husaig  to  the  singular 
pnmonns  ngai  and  ngi ;  ngaikmaig^  myself ;  ngiluBaig,  thyself.  In 
fhe  plural  the  pronoun  is  reduplicated,  ngoingoiy  ourselves ;  ngitangita, 
yourselves ;  tanatana,  themselves.  In  the  third  singular,  himself  is 
expressed  by  the  simple  pronoun  noi. 

Example :  Mipa  ngitangita  ia  uman  f  why  did  ye  dispute  among 
yourselves?  aipa  haropudaipa  tanatanamulpa^  to  buy  food  for  them- 
selves ;  durai  noidd  igilipaliz,  a  korawaig  noino  igilipalan^  he  saved  others, 
and  he  cannot  save  himself;  JcapuM  not  vhigiasin  noiy  let  him  deny 
himself ;  Kusaig  is  also  used  for  **  alone."  lesu  mata  nongo  kusaig  siei 
kgomtf  Jesus  (was)  there  alone  (only  Himself)  on  the  land. 

2.   LVTEKBOOATIVS  FbONOTJKS. 

(a)  The  personal  interrogative  is  Ngaf  who?  declined  as  fol- 
lows : — 

Nominative,  ngaf  who? 

Instrumental,  ngado  f  by  whom  ? 
Accusative,  ngano  f  whom  ? 
Possessive,  ngonuf  whose? 

The  dative,  ablative,  locative,  and  ergative  do  not  appear. 

Example :  Nga  ngulaig  igiliUnga  f  who  can  be  saved  ?  ngau 
dumawakuia  ngo  garahotradui  f  who  touched  my  clothes  ?  ngai  nga  f  I 
am  who?  nga  ngihepa poihan  senabi  mura  %a  tnaf  who  gave  thee  all 

X  2 
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these  things  ?  ngado  tnani  f  who  took  it  ?  n^add  hda  taean  f  who 
rolled  away  the  stone  ?  ngimu  pant  ina  f  whose  face  is  this  ? 

Nga  is  sometimes  added  to  other  words.     Example  :  Nga  tnahaeg 
ngaihia  garahotradisif  who  (what  man)  touched  me?  nginu  neUngaf 
who  is  thy  name  ?  (cf.  the  Melanesian  use  of  *  who'  in  asking  a  name), 
(i)  The  interrogative  used  of  things  is  miH  f  what  ?     The  follow- 
ing forms  are  found : — 

KominatiTe,  instrumental,  and  accusatiye,  miiif  midof  what? 
Dative,  mipa  f  for  what  ?  why  ? 
Ablative,  mingu  f  from  what  ?  concerning  what  ?  why  ? 
The  distinction  between  mt^'  and  mido  is  not  clearly  made  out  in  the 
Oospel,  but  mido  from  its  form  should  be  instrumental. 

Example :  Midd  ngaif  is  it  I  ?  or,  do  I  do  it  ?  miei  ngi  uhinme^f 
what  do  you  wish  ?  kuikulumai  vine  apangu  miei  mani  f  what  did  the 
lord  of  the  vineyard  ?  ngai  mido  mepa  ngibepa  f  I  do  what  for  thee  ? 

MiH  is  sometimes  reduplicated.  Mieimiei  sena  noi  keda  augadapa 
ipidado-pugan  f  why  does  he  thus  blaspheme  God  ?  mieimiei  is  also  used 
for  '; which  ?'  (of  two)  in  Mk.  n.  9. 

(0)  Mif  the  root  of  miei,  middy  is  used  prefixed  to  nouns  as  an 
interrogative  adjective  with  the  meaning  *  what  ? '  *  what  sort  of?' 

Example  : — Mi%a  f  what  thing  ?  mi  watripawa  f  what  evil  ?  mi 
tonar  f  what  sign  ?  mi  logo  f  what  place  ?  mi  ia  umamoipa  f  what  dis- 
cussion? mi  muamuf  what  wisdom?  Ngodpa  Augadan  haselaia  mi 
ngadalnga  minapa  f  we  make  God's  kingdom  like  what  ? 
For  mipa  and  mingu,  see  Adverbs,  §  vi. 

3.  Dekokstbative  Fbonouns  and  AnjEcnvES. — These  are  formed 
by  various  combinations  of  particles,  of  which  the  separate  meanings  are 
not  very  dear.  It  seems  possible,  however,  to  classify  them  as  follows : — 
na,  hi,  simple  demonstratives,  directing  attention. 
Place        I  ♦»  place  near;  here. 

'       I  S0,  place,  distant ;  there.     Gf .  adverb,  siei,  tei,  there. 
pel,  pal,  dual.     Cf .  pronouns,  polos,  they  two ;  ngipel^ 
you  two ;  verb,  palan,  divided. 
^  ta,  plural.    Cf .  pronouns,  tana,  they  two ;  ngito,  you  two. 
The  combinations  give  the  following  words  in  the  vocabularies  and 
Gh>spel : — 

ina^  ino,  this  one,  the,  here ;  nahi,  inahi,  this,  the,  a ;  inaiidurai^  these. 
nabi,  that,  the. 
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^ly  the,  these  two,  both. 

ita,  the,  these ;  often  used  as  a  kind  of  plural  aitide. 

sena,  that ;  senabi,  the,  those ;  sendbi  duraif  those. 

sepaly  those  two,  both  ;  tepalbiy  those  two. 

seta,  those ;  setahi,  those. 

tahij  those. 

Example :  Ina,  im :  ina  hoi  sabi,  this  (is)  the  great  law  ;  wara 
imamun  inoy  this  is  one  of  them ;  ngai  ino,  it  is  I ;  Keriso  inoy  here  is 
Ohiist. 

nabi  :  ndbi  ia,  the  word. 

inabi:  inabt  kaway  the  people. 

ipel :  ipei,  both  (Macgillivray). 

ita :  ita  watri  maril,  the  eyil  spirits ;  ita  kaziel,  children. 

sena  :  sena  nai,  that  same  is  he. 

sendbi:  senabi  mdbaeg  utun,  the  sower;  tana  iman  senabi  mabaeg^ 
thej  saw  the  man ;  senabi  lahohon  hutaig,  the  brother  of  James ;  sendbi 
nongo  igalaig,  his  Mends ;  senabi  parpar  ina,  such  mighty  works. 

sepal :  ngipel  sipalsei  kai  mangeman,  you  two  there,  shall  come. 

sepalbi:  sebalbi  sobi,  those  two  laws. 

seta: 

setabi:  setabi  magina  kdiiel,  those  little  children. 

iabi:  tabi  gdiga  siei,  those  days  there. 

Some  of  these  words  are  used  with  a  locative  sense,  and  as  equiva- 
lents to  the  Lif  u  prepositions  ngone,  kowe,  etc. ,  with  the  article.   Cf .  §  vn. 

4.  iKDEfiNns  Fbonottns  ajbtd  AnjEcnvBB. — Wara,  a,  one,  any, 
another,  a  certain,  cf .  numerals ;  du,  ita  du,  durai^  some ;  mura,  many, 
all ;  e^aly  both ;  urapay  the  same ;  toara . . .  wara,  the  one  . . .  the  other ; 
wagedOf  the  other ;  manarimal,  a  few ;  m,  zangu,  something  (existing)  ; 
pawa,  something  (performed);  ia,  something  (said);  mi  mabaeg, 
whoever,  what  man. 

§  lll.—Nems. 

1.  NoTJK  FoBMS. — A  verb  or  adjective  may  be  used  as  a  noun 
without  change  of  form ;  ngutaig,  to  be  able,  able,  ability. 

The  8u£fix  izinga,  and  its  plural  moitinga,  appear  to  form  nouns 
from  a  verbal  root,  and  are  thus  used  in  the  Gospel  with  possessive 
pronouns. 
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Example:  niditdf  to  do;  fungo  nidaizinga,  hiB  doing  (Lifa,  la 
hnei  nyid^ti  hna  kuea,  the  by  him  deed);  tanamun  nyurupaiung^ 
their  doctrine ;  ngitamun  kamyai^inya,  what  you  have  heard; 
tanamun  imaizinya^  thing  they  had  seen;  wuihaeyau  iautumoininya^ 
men's  commandments  (Lilu,  la  ite  thina  hna  ahnithe  hnei  at,  things 
ordered  by  men);  Auyadan  kalmel  manamoizinya,  God's  joining 
together  (Lifu,  la  hnei  Akotesie  hna  ieaeikeun,  the  by  God  joined) ; 
tpora  hoi  nydbad  yimal  poidamoizinya  a  hwtupataizinyay  a  large  room 
above,  furnished  and  prepared. 

These  sofiixes  appear  to  be  used  of  persons,  as  well  as  of  things. 
Tana  nuhepa  nyuroweidan  yetdlanyaizinya,  they  cast  him  out,  shame- 
fully handled  {lit,  a  spoiled  thing). 

A  suffix  lai  seems  to  form  a  verbal  noun  in  the  words :  toitupayailai, 
prayer,  from  toitupayaipa ;  nyinu  kapuakasilai,  your  faith,  from  kapua- 
kasin ;  eiUmailai^  an  uproar,  from  silamai,  to  fight.  Other  examples 
present  some  difficulty.  Tana  yetowanizd  senahi  umaulai  doyam  utui, 
they  let  in  the  bed  wherein  the  sick  man  lay. 

The  person  performing  an  action  is  denoted  by  the  noun  nu^aey^ 
plur.  mabaeyal,  following  the  verbal  root;  api^nyai maba^,  fish-trap- 
setting  man;  mamoe  danalpatai  mabaey,  shepherd,  sheep-watching 
man;  minard  polai  mabaey,  writer,  mark-cutting  man.  Persons 
belonging  to  a  place  are  distinguished  by  the  suffix  laiy :  Nasareta 
laiy,  man  of  Kazareta ;  Saidai  laiy,  JBadulaiy,  Hence  also  the  names 
of  the  islanders  of  the  Straits,  though  these  are  formed  from  the  names 
of  parts  of  the  body  and  not  from  names  of  places :  Kaura-laiy,  ear- 
people  ;  Oumu-laiy,  body-people ;  Kidha-laiy,  blood-people.  Similarly 
laiy  is  used  with  other  nouns :  Jcikiri  laiy,  sick  person  or  people ; 
maid&aiy,  sorcerer;  iyalaiy,  kinsman. 

In  Mark,  ix.  50,  laiy  is  abbreviated  to  ly,  and  appears  in  the  plural : 
hapma  nyita  alasilyal,  have  salt  in  yourselves,  lit.  good  thing  (if)  ye  (are) 
salt  people.     In  Mark,  vii.  26,  is  ly,  with  the  dative  suffix,  demanilyopa. 

The  word  iyal,  suffixed,  appears  sometimes  to  form  a  personal 
noun,  but  its  use  is  not  very  clear.  Nyita  muamuayiyal,  nyita 
imaiyiyal,  you  (are  persons)  without  understanding,  you  do  not  see. 
In  these  examples  the  first  y  represents  the  negative.  The  affirmative 
has  %i.     Tana  imaiziyal,  they  that  saw  it. 

Some  adjectives  are  used  with  the  word  idaiy,  plur.  idaiyal,  to  form 
presonal  nouns.     Nyolkai  idaiyal,  hypocrites ;  iratra  idaiy,  a  stammereir. 
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Mul,  mail  also  appears  as  an  affix  formmg  nouns  from  yerbs: 
wMmail,  the  dead ;  httruffamtdmael,  the  harvest,  the  ripening ;  i^iKle- 
wutel,  the  living ;  kousagimael^  the  non-froiting ;  nongo  huiapdiai%imael 
his  healings,  those  he  ^ad  healed.  The  last  three  examples  show  the 
insertion  of  the  affixes  le  (possessing),  igi  (wanting)  and  %i  (thing). 
In  maelf  ma  maj  be  compared  with  the  ma,  mu  of  plural  verbs,  and  / 
with  the  nonn  plnral. 

The  instrument  with  which  an  action  is  performed  is  sometimes 
expressed  bj  the  word  sa,  (thing)  following  the  verb. 

Example :  niai  sa,  a  chair,  sit-thing. 

2.  NiTMBEB. — The  dual  is  expressed  by  the  numeral  uiasarj  two,  bj 
the  dual  demonstratives,  sepal,  sepalbi,  or  by  the  dual  pronoun,  palae. 

Ukasar  icapi,  two  fishes ;  tsiasar  dimur^  two  fingers ;  sepal  gigino 
ioBsi,  two  sons  of  thunder;  sepal  magina  mani^  two  little  (pieces  of) 
money ;  sepalbi  sdhi,  two  laws ;  palae  api-angai  mabaeg^  two  fisher-men. 
Sometimes  numeral  and  demonstrative  are  both  used.  Sepalbi  ukasar 
angai-dumawaku,  two  garments. 

The  plural  is  indicated  in  various  ways. 

(a)  By  suffixes,  -/,  -a/,  -^/,  -d/,  -h :  UmaU^  dogs ;  tabul^  snakes ; 
seMy  laws ;  husdl^  beads ;  mabaegal,  men ;  bdbatal,  sisters ;  pui-tamal. 
branches ;  kasM,  children  ;  ianalo,  baskets. 

{h)  By  the  plural  demonstrative  ita  with  or  Vithout  the  suffix : 
Ita  kaailf  children ;  ita  opal,  lands. 

{e)  By  the  plural  pronouns. :  Tana  minarpdlai  mabaeg^  the  scribes. 

(J)  Definitely  by  numerals,  with  or  without  the  adjective  gdrsar : 
Tueh  iana,  twelve  baskets ;  tueh  gorsar  nanu  tpatal,  twelve  were  her 
years ;  foate  kdigarsar  gdiga^  forty  days. 

{e)  By  the  adjectives  durai,  some ;  mura,  all ;  gorsar^  many,  or 
kdigorsar,  great  many,  with  or  without  the  demonstrative  or  suffix : 
Durai  nginu  kutaig,  thy  brothers ;  durai  kikiri^  some  sick ;  mura 
kikiri  laig,  all  the  sick  folk;  ita  durai  mabaegal^  some  men;  mura 
mabaegau  kaziel,  men's  sons. 

(/)  By  context :  Ngapa  mangiio  urui  palgixti  apurutamoin,  forth 
came  birds  and  ate  {purutamoin,  plur.  verb). 

ICacgillivray  has  the  following  note  on  plurals  in  Eowrarega 
(«.#.  Muralug) : — 

**  To  form  the  plural  of  a  noun  or  adjective,  the  rule  appears  to  be 
to  add  2^  as  a  postfix,  sometimes  previously  supplying  a  terminal 
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Towel  if  required.  Example :  *if6ta  «  hand'  becomes  ^yetah*  in  the 
plural ;  kuku  »  foot,  kuktde ;  '  kutai  »  yam,  kutaOe ' ;  *ipi  ^  wife, 
ipiU ' ;  *  kerne =lBd  undergoing  a  certain  ceremony,  kemele' ;  ^wuikaow 
a  mat,  makaowle ' ;  *  htm  «  fruit  of  pandanua,  homale.^  There  are 
exceptions,  however ;  *  mart  »  shell  ornament,'  makes  '  mamrrtf '  in 
the  plural ;  '  yul «  canoe,  yulai ' ;  *  tawpei  »  short,  tawpeinyh ' ;  all 
nouns  ending  in  ra  have  the  plural  in  re,  as  '  ibotrra  «  ear,  kewrare  * ; 
and  all  ending  in  kai  gain  yi7/^  in  the  plural,  as  '  i^iti^*  »  woman, 
ipika^'HW'  [n.  279]. 

We  have  found  no  examples  of  plurals  in  re,  ad,  ing,  or  jiUe  in  the 
Qospel. 

3.  QxNDiEB. — Sex  can  only  be  expressed  by  the  use  of  the  words 
gara,  inile,  male,  or  ipi,  madale,  female.  Oarakazi,  male  person,  boy, 
man ;  ipikasi,  woman,  female  person ;  ipikqfi  hurumo  (b),  a  sow ; 
inil-tiam,  a  male  turtle.  For  literal  meaning  of  inile,  madale,  see 
Vocabulary. 

4.  Cass. — The  noun  is  declined  by  means  of  suffixes.  There 
appear  to  be  nine  cases,  Nominatiye,  Instrumental  or  Nominative  of 
the  agent,  Accusative,  Genitive,  Dative,  Ablative,  Locative,  Ergative, 
and  Vocative. 

(a)  Nominative  and  Instrumental. 

The  nominative  is  the  bare  root.  The  instrumental  is  shown  by 
a  suffix.  To  agree  with  the  pronouns,  the  suffix  should  be  do  or  duf 
but  examples  are  not  easily  found,  though  we  have  in  Mark,  ix.  24, 
maido  iookailnga,  cried  out  with  tears.  In  most  cases  no  suffix  is  used, 
and  in  others  the  termination  (-n)  is  the  same  as  the  accusative. 

Example  1  :  Without  suffix. — Ooiga  palgiw,  the  sun  rose;  gubo 
papudamiz,  the  wind  ceased ;  tati  tarai  walmizin,  the  father  quick  cried 
out ;  mui  usimoiginga,  the  fire  is  not  quenched. 

Example  2  :  With  suffix  n : — Borodan  kadaipa-mani  nahi  at,  the 
earth  brings  forth  food ;  nongo  gamu  kulan  lapan,  cut  his  body  with 
stones ;  war  mabaegan  Augadan  haselaia  ugan,  a  man  waited  for  Ood's 
Kingdom ;  adapa  idumoin  moroigan^  to  be  rejected  by  the  elders ;  durai 
kawakun  noino  gaaaman,  some  young  men  laid  hold  of  him. 

(h)  Aeeusative. 

As  a  general  rule  the  noun  in  this  case  does  not  differ  in  form  from 
the  nominative,  but  a  suffix  -n  is  also  found,  especially  with  proper 
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names.  This  agrees  with  the  accusative  sufiix  in  the  pronouns  ngfhta, 
n^ndf  nOino,  There  seems,  however,  to  be  some  confusion  between 
the  nominative  and  accusative. 

Example  1 :  Without  suffix :  —Nbi  purutm  pukatd,  he  eat  locusts ; 
Uma  iadupalgan  tanamun  watri  pawa^  they  declared  their  bad  deeds  ^ 
nginu  dokam  mani,  take  thy  bed. 

Example  2:  With  suffix: — Ifadd  Petelun  iman,  she  saw  Peter; 
Tana  lesuno  gasaman,  they  took  Jesus ;  gouguan  mani,  bring  medicine  ; 
tkmal patamoiziu  ita  minarpolai  mabaegan,  watch  the  scribes;  kulun 
tarig,  to  kneel  (kulu,  knee). 

(c)  Chnitivs  or  Possessive. 

This  is  shown  by  the  suffixes  u  or  n,  ne. 

Example  in  u : — Koziu  tati,  the  child's  father ;  pudau  huta,  a  reed's 
pomt ;  ludaialaigau  kuikulunga,  Jew's  King ;  mabaegau  iautumoizinga, 
man's  commandments ;  alasiu  tsr,  salt's  flavour. 

H : — Augadan  haselaia,  Qod's  kingdom ;  Mbsen  tusi,  Moses'  book ; 
Simonane  hgd^  Simon's  house ;  gigind  kaziy  thunder's  child ;  asinan 
iasiy  asses'  child  (foal) ;  Simonan  ipiu  apu^  Simon's  wife's  mother. 

There  seems  to  be  no  distinction  between  u  and  n.  It  is  indiffe- 
rently augadau  or  augadan,  asinau  or  asinan.  There  is  a  peculiar  use  of 
the  genitive  to  denote  ''  son  of,"  e.g.  lakobou  AkfaiOy  James  son  of 
Alpheua ;  lakohou  Zehedaio.  This  is  evidently  not  a  Saibai  idiom,  and 
is  due  to  the  translator's  imitation  of  the  Lifu  lakobo  i  AUfaio, 
lakobo  i  Zebedaio,  in  which  i  is  the  genitive  preposition.  The 
meaning  has,  however,  been  curiously  reversed,  the  Saibai  being 
^'Alphflsas  of  James"  and  the  Lifu  *' James  df  Alpheus." 

(d)  Dative. 

The  dative  denoting  motion  to,  or  purpose  for  which  a  thing  ia 
intended,  is  shown  by  the  suffix  pa.  It  may  be  compared  with  the 
directive  ngapa  and  the  verbal  prefix  pa. 

Example :  mabaegopa^  to  a  man ;  padapa,  to  a  hill ;  daparpa,  to  the 
sky ;  muiapa,  into  the  fire ;  tpora  mabaegopa  mvlaigi^  don't  tell  (to) 
any  man. 

In  names  of  persons  /  is  usually  inserted  between  the  name  and  the 
soffix.     Cf .  /  in  the  pronominal  suffix  mulpa. 

Example :  Simonalpa^  to  Simon ;  lesulpa,  to  Jesus. 

With  names  of  places,  the  suffix  is  used,  Galilaiapa,  to  Ghdilee ; 
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and  the  meaning  of  ''into  "  is  also  expressed  by  the  word  au  before 
the  notin.     N<n  mangiz  au  Kapermauma^  or  by  the  adverb  m,  there. 
Tana  mangizd  sei  Kap^r&nauma^  they  went  there  («.«.  toj  Capernaum. 
For  verbs  governing  the  dative,  see  Syntax. 

{$)  Ablative, 

The  ablative  expressing  motion  from,  or  origin,  is  shown  by  the 
snffix  -ngu^  and  may  be  translated  ''  from,  through,  or  concerning." 

Example:  Ngykingu,  itom  the  water;  sunagngu^  out  of  the 
synagogue ;  not  ngitamtdpa  bapataiao  tnaringu,  he  baptises  you  from  the 
Spirit ;  nadd  Petekm  iman  muingu  koamqpa,  she  saw  Peter  warming 
himself  from  the  fire  ;  pepe  baradarangu,  from  the  thinness  of  the  earth. 

With  personal  nouns  /  is  inserted  as  in  the  dative. 

Example :  Seroda  loandngu  akan,  Herod  feared  John ;  matUngu, 
from  the  Spirit. 

For  verbs  governing  the  ablative,  see  Syntax. 

(/)  Zoeaiive. 

The  locative  meaning  on,  in,  or  at,  is  expressed  by  the  suffix  nu. 

Examples : — DoidanUy  in  the  wilderness ;  iahugudanu,  on  the  road ; 
nango  purukanu^  on  his  eyes ;  toftamun  koikaknu,  in  their  hearts ;  kgonUy 
in  the  house. 

There  is  another  way  of  expressing  the  locative  by  the  word  ati,  in. 

Example : — loane  bapataiao  nubspa  au  loritana,  John  baptised  him 
in  Jordan ;  taimanu  aa  DeiapoUf  on  the  border  in  Decapolis ;  au  gulaiy 
in  a  ship. 

The  demonstrative  aenabi  is  very  often  used  to  translate  the  Lifu 
ngane  la^  in  the. 

Example : — Nurd  waiamistin  aenabi  ddid^  a  voice  crying  in  the  desert ; 
mura  mudo  garoweidanioin  aenabipaaa^  all  the  crowd  assembled  at  the  door. 

{g)  Ergatvoe. 

The  ergative  expresses  the  doing  of  a  thing  by  means  of,  or  at  the 
same  time  with,  another  It  is  shown  by  the  suffix  «a,  and  is  trans- 
lated ''  with  "  in  Sharon's  vocabulary,  but  the  exact  meaning  seems 
difficult  to  define.  A  reciprocal  meaning  is  sometimes  present,  e.g. 
when  two  things  come  in  contact  ia  is  used.  Sometimes  the  meaning 
'*  by,  alongside."    Cf.  the  following  examples : — 

Noi  uaar  a  nabepa  geiia  ial&pan,  he  came  and  took  her  by  the  hand ; 
lagd  ngipmparuia,  village  in  front  of  you ;  nango  igatgia^  among  or  by 
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his  kinsmen ;  mata  karengemin  not  sisi  ipohd%%a  Juailaig  ngatoiAasii,  but 
heard  of  him  there  by  a  woman  having  a  daughter  ;  tana  tcanan  mura 
mabaegia  paruia,  they  put  them  before  all  the  men ;  not  kalia  znagi, 
he  looked  back ;  guhoparuia^  wind  (was)  contrary  ;  lesu  muia  utis  hgia, 
Jesas  was  come  into  a  house  ;  not  maluia  u&ar,  he  walked  on  the  sea ; 
mma  tdemin  ita  hirtmia,  entered  into  the  pigs. 

Since  this  suffix  gives  the  meaning  of  the  lifu,  thei^  with,  which 
is  idiomatically  used  for  ''  have,"  we  often  find  it  used  for  ''  have  "  in 
the  Saibai  version,  especially  with  pronouns,  e.g.  areto  set  ngitamunia 
midd  f  what  bread  have  you?  (Lifu,  ife  areto  thei  ngipunie,  how  many 
loaves  with  you  ?) 

(A)   Vocative, 

The  vocative  is  shown  by  the  suffix  ae  or  ^e. 

Example: — ngnrupai-mabaegae,  0  teacher;  ngau  kastiaej  0  my 
daughter ;  Davitan  kaziae^  0  son  of  David  ;  ngatvakaziei,  damsel. 

The  words  Baha  /  my  father !  Ama  /  my  mother !  are  used  instead 
of  the  common  tati  and  apu.    For  a  few  other  examples,  see  §  ix.,  3. 

(•)  There  are  other  noun  terminations,  of  which  the  use  is  not 
very  clear.    All  that  can  be  done  here  is  to  give  some  examples. 

These  endings  are  nge^  nanga,  tai,  at,  du,  hOf  hdu,  utu,  asin^  gar. 

Example :  Nge :  Ngi  ngonanumaiginga  Augadau  ia,  a  mahaegau 
umge^  thou  rememberest  not  God's  things,  but  men*s  things ;  ngode 
puinge^  like  trees ;  vineu  op  toara  mahaegpange  turan^  give  the  vineyard 
to  other  men;  ngita  mtuuin  nubepa  kidotaean  sakai  puru  mahaegou 
iagonge,  ye  have  made  it  a  den  of  thieves ;  not  keda  ngadalnga  uman- 
gange^  he  was  as  one  dead;  ngauktiaaig  launga  tHridiz,  a  hahange  ngOna 
tffiMeany  receiveth  not  Me,  but  the  Father  that  sent  Me. 

Nanga:  Potban  Mose  nanga  iautumiz,  offer  the  things  Moses 
ordered ;  pake  iamuliz  tanamulpa  keda  leeun  iananga  iautumiz,  they 
said  to  them  as  Jesus  ordered ;  midd  ngita  ngaeapa  bote  ttzar  keda  puru 
mabaeg  nanga  midd  f  are  you  come  out  to  me  as  against  a  thief  ?  keda 
emgela  nanga,  like  the  angels ;  koig&rsar  mabaeg  wageUnanga  ktdainge^ 
many  men  last  (shall  be)  first ;  iman  keda  not  nanga  mido  paiamulpa 
iamuliz,  found  as  he  had  said  to  them. 

Nmga  is  found  in  :  Nongo  kapu  minanenga,  his  glory. 

Tai:  Nongo  notai  nidiz,  touched  his  tongue;  mura  mabaeg  alaeenu 
iaean  muitai,  every  man  shall  be  salted  with  fire. 
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At:  Gfdai  patiz^  get  into  the  ship.  Macgillivray  gives  gulai  as 
the  plural  of  ^ul,  but  there  are  no  examples  in  the  Oospel.  (See 
Plurals,  p.  136.) 

Du:  Ngita  tana  aidu  poiban,  giye  ye  them  food.  The  common 
form  is  at,  food.  Macgilliyray  has  (n.,  p.  313) :  "  As  examples  of  the 
various  forms  of  this  word,  I  may  give,  ana  pibur  aidu  =  give  me  (some) 
food ;  ina  aio  ^^ia  this  eatable  ?  ai  =  it  is  eatable." 

B,  hd:  This  appears  to  be  another  spelling  of  the  dative  suffix /mi. 
Waliz  gulab,  waliady  climb  up  into  the  ship.    Waltz  gulpa  is  also  found. 

BHu :  JSToiabiHt,  with  a  loud  voice.    JToia  for  koi  ia. 

Utu :  This  is,  no  doubt,  connected  with  the  verb  utuij  to  lie  down. 
Ngatpakaziutu  lag^  the  place  where  the  girl  was  lying. 

Aiin :  Perhaps  connected  with  the  verb-preposition  asin,  to  be 
with.  Senabi  nginu  mehaUmn^  in  thy  glory;  mekata,  shining, 
radiance. 

Oar:  Palae getdwanizo  Z$hetaiogar pdlamun  tati^  they  left  Zebedee 
their  father ;  nanu  aigar  barpudan,  all  her  living. 

Some  of  these  terminations  are  also  found  with  pronouns.  For 
examples,  see  Pronouns,  §  n. 

(y )  The  possessive  case  of  a  pronoun  is  used  with  nouns  in  all  cases. 
In  this  the  Saibai  use  differs  from  the  Miriam.  (See  Miriam  Chrammar, 
Sm.A.) 

Example:  Nongo  kuikuigau  nelpa^  to  his  brother's  name;  ngau 
nelnguj  through  my  name ;  nongo  parukanUf  on  his  eye. 

§  IV. — Adjectives, 

1 .  A  few  adjectives  are  used  in  a  simple  form.  Koi^  kai,  big ;  magi^ 
little  ;  kapu,  good ;  tcatif  bad ;  pepe^  thin. 

2.  A  distinctly  adjectival  form  is  given  to  a  word  by  the  affix  nga, 
Keinga,  large ;  mapunga,  heavy ;  towanga^  easy ;  piranga,  pirung  (k), 
wet ;  gdgainga,  weak. 

A  few  adjectives  have  the  termination  na  instead  of  nga ;  magina^ 
little  ;  sumein  (m),  cold. 

Adjectives  of  quality  are  formed  by  adding  le  (Muralug,  re,  ri)  to 
the  name  of  a  quality  or  thing,  with  or  without  the  ending  nga. 

Example:  Mita^  taste;  mitale,  mitalenga,  mitalnga,  tasty;  kulay 
stone;  kuUUe  (k),  stony;  niso^  leaf;   nisahtga^  leafy;  kuUta,  blood; 
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ku&aiej   red;  huama^  heat;   kuamalnga,  hot;   kaura,  ear;   kanrare 
katiraUnga,  possessing  ears ;  geto,  hand ;  gitalenga,  possessing  a  hand. 

The  negative  of  adjectives  m  le  or  lenga  is  formed  by  adding  igt, 
gij  or  ge  to  the  noun,  with  or  without  the  ending  nga.  Cf .  Miriam 
adjective  in  kak,  Dandai  tato. 

Example:  Soha,  slow;  sohaginga,  smart;  tart,  quick;  taregt^ 
slow;  kdtt,  child,  kdniginga,  childless;  mahaegOgi,  deserted;  mitai- 
gingaj  tasteless. 

When  persons  are  qualified  gigal  is  sometimes  used.  Ngita 
muamuagigalf  ngita  imaigigalj  jou  l[are)  without  understanding ;  you 
don't  see. 

A  few  adjectives  are  formed  by  reduplication  as  in  Miriam. 

Example :  Idi,  oil,  idiidij  fat ;  huhi,  charcoal,  kubikubinga,  black ; 
muddj  crowd,  mud&mudO,  crowded. 

Macgillivray  has  the  following  note  on  this  method  of  forming 
adjectives : — 

"  The  formation  of  many  adjectives  can  be  clearly  traced :  in  fact, 
one  of  the  most  obvious  features  of  the  language — imperfectly  as  it  is 
understood — ^is  the  facility  with  which  many  nouns  may  be  converted 
into  either  adjectives  or  verbs.  Thus,  ^mapei  =»  a  bite,'  becomes 
'  mapeile  ^  capable  of  biting,'  and  is  the  root  of  the  verb  *  mapeipa=^tQ 
bite.'  The  positive  adjunct  *  leg,^  and  its  negative  '  aige,^  are  also  used 
to  convert  nouns  into  adjectives :  the  former  follows  the  same  rules 
as  those  before  given  for  forming  the  plural : — *  gizu  =  sharpness,' 
becomes  either  *  gizule  =  sharp  '  or  *  gizuge  =  blunt,'  literally,  *  sharp- 
ness possessing,  or,  possessiug  not ' :  from  '  nuki  »  water,'  we  get  the 
form  '  nukile  maram  «  the  well  contains  water,'  or,  *  nukegi  maram  » 
the  well  is  dry ' :  *  danagi  =  blind,'  literally  means,  *  eye  possessing 
not ' :  as  a  further  example,  I  may  give,  '  ipikai  ajirge  tvap'ina  hadaU 
mapeip  =  the  shameless  woman  eats  this  sore-producing  fish ' "  [n. 
p.  301]. 

A  few  adjectives  are  formed  by  the  addition  of  thung,  meaning 
**  like,  the  same  as."  Macgillivray  gave  the  example,  gariga  thung  b 
like  the  sun,  or,  as  bright  as  daylight.  No  examples  of  this  are  found 
in  the  Gospel. 

Colours. — Macgillivray  noted  that: — "There  are  two  forms  of 
each  adjective  denoting  colour,  except  grey  and  white.  Thus, 
'black'  is   rendered   either    ^ ktibi-kubi-thung *    or,    * kubi-kubi  tha 
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gamuU^  both  meaning  'like,'  or,  'the  colour  of  the  charcoal  procured 
from  *•  lubi-kubi ' « touchwood.'  '  Blue,  green,  and  red '  are  denoted 
by  compounds,  signifying  resemblance  to  *  deep  water,  a  leaf,  and 
blood,'  respectively  "  [n.  303]. 

IN'one  of  these  forms  are  found  in  the  Gospel,  where  *'  white  "  is 
gamul  or  gamulonga;  "  red,  purple,"  kulukal;  '*  green,"  tnahtddnga. 

In  Haddon's  mss.,  however,  there  is  a  series  of  colour  names 
from  Tud,  similar  to  those  of  Macgillivray,  but  with  da  instead  of  tka. 
These  names  are  : — 

Bed,  hdha-da-gdrndla.  Yellow,  dewa-da-gHmdla. 

White,  kobi-kobi-gdrndla.  Blue,  malu-da-g^mdla. 

Black,  kaihrO'do-gdmdla,  Green,  eldra-da-gHmdla, 

There  are  numerous  compound  adjectives,  e.g.  kbikuUdnga^  long, 
high ;  lit.,  possessing  big  ends ;  koiridanga,  hard ;  lit.,  very  bony. 
Macgillivray  gives  the  examples  wati-ngarare^  lame,  bad-footed ;  fmift- 
gantde,  stinking,  bad  smelling ;  toati-mitdle,  bad  tasted ;  wati-kaurarej 
bad-eared,  deaf,,  &c. 

3.  Comparison  is  made  by  two  positive  statements,  or  by  a 
periphrasis. 

Example :  Magina  modohia  Sodoma  a  Gamora  amab*  tonar  haXbai' 
tridan  smabi  lagal,  a  little  punishment  Sodom  and  Gomorrah  (in)  time 
of  rectifying  (than)  those  cities ;  matangadagido  ngi  muia  utitO  nabt 
igilihnga  a  nginu  geto  paunapa  patan  a  ttkasukusukd,  kalmelgenapa  taean, 
smabi  mui  usimoiging,  worthy  (better)  thou  enter  into  life  and  thy 
two  hands  cut  ofE  (than  to  be)  thrown  with  them  into  Gehenna,  into 
unquenchable  fire. 

Likeness  is  expressed  by  ngode  or  ngada,  or  in  adjectival  form, 
ngadalgna. 

Example :  ngdds  puinge^  like  trees ;  heda  ngaddlnga  sinapihHuaj  (it 
is)  like  a  mustard  seed ;  ngalpa  Augadan  baselaia  mi  ngadalnga  minapa  f 
we  make  God's  kingdom  like  what? 

4.  A  superlative  is  expressed  by  means  of  the  word  adapudiz ;  lit., 
coming  out  beyond. 

Example  :  nga  adapudiz  f  who  is  greatest  ?  durai  nia  adapudizj  the 
chief  seats ;  wara  salli  aiginga  adapudiz  sebalbi  86bia,  have  not  any  law 
beyond  these  two  laws ;  Augadau  kazi  adapudiz.  Son  of  God  most  high ; 
mina  koiza  adapudiz  senabi  pui  mura,  real  great  things  beyond  all  trees. 
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Sot  is  used  as  a  prefix  to  intensify  the  meaning  of  an  adjective,  as 
iSieigal^  yeij  far ;  kaimapunga^  very  difficult.  Macgillivraj  gives  the 
example,  k^kamanah,  very  warm.— [u.  303]. 

5.  The  peculiar  adjectival  expressions  noticed  in  liifiriam  are  found 
also  in  the  Saihai  Oospel.  Zagi,  taginga^  poor;  lit.,  nothing,  not 
having  a  thing ;  wapu,  rich ;  lit.,  mother  of  things ;  tapulaig^  a  rich 
person;  koM-hupal,  naked;  lit.,  hare-hellied. 

§  v.— r*r&«. 

1.  Many  nouns  and  adjectives  may  he  used  in  their  simplest  forms 
as  verhs,  e.g.  not  maij  he  weeps;  ngt  mtna,  you  are  true.  Where 
verbal  roots  have  heen  found  in  the  vocahularies,  they  invariably  end 
in  a  vowel:  ngurapai,  teaching ;  mtdai,  speaking;  pdlai,  cutting. 

2.  YXBBAL  POBllS. 

(0)  CauMtive. — There  seems  to  be  no  definite  way  of  expressing  the 
eansative.  In  many  cases  it  is  shown  by  a  suffix  pa,  which  is  the 
same  as  that  forming  the  dative  case  of  a  noun,  and  the  same  formation 
as  that  found  in  Miriam,  where  the  causative  in  ^m  is  also  the  dative 
suffix.  (See  Miriam  Grammar,  p.  536  of  Part  I.).  Macgillivray 
regarded  the  suffix  j9a  in  Muralug  as  the  ending  for  the  present  tense 
of  the  verb ;  and  in  Haddon's  kss.  it  is  also  found  as  a  present 
tense  ending.  As  used  in  the  Saihai  Qospel  pa  expresses  an  infinitive 
rather  than  a  present  tense,  and  is  very  often  used  with  another 
verb. 

A  very  common  way  of  expressing  a  causative  is  by  the  use  of  the 
verb  m^M,  to  do,  or  make,  the  tenses  of  which  (mis*,  fnani)^  as  given  in 
the  vocabularies,  often  form  verbs  from  nouns. 

Example :  Zaunga-mani,  to  rebuke,  make  nothing  of ;  uhif  ubin^  a 
want ;  ubin-mepaf  to  wish,  want ;  adapa^  out ;  adapa-mani^  to  put  out ; 
n^apa,  hither,  come  hither ;  ngapa-mani,  make  come  hither,  %,$,  bring ; 
mtna-many  to  measure,  span,  make  a  mark ;  mart-man^  to  pine,  become 
a  spirit,  &c.  Other  verbs  are  used  in  a  similar  way.  (See  Yerbal 
Prefixes.) 

(h)  Negative. — The  negative  verb  is  formed  by  affixing  tg*  or  t'ginga 
to  the  root.  This  is  analogous  to  the  formation  of  negative  adjectives 
from  nouns,  and  the  verb  usually  has  a  participial  or  adjectival 
meaning. 
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Example :  Tana  kapuahui  ginga^  thej  do  not  believe,  or  they  are 
nnbelieying ;  mui  usimoiginga^  the  fires  are  not  quenched,  or  they  do 
not  quench  the  fires ;  ngiia  g$tdtridaigingay  you  have  not  read ;  ngita 
araiginga,  you  do  not  flee. 

In  some  cases  a  negatiye  is  formed  by  means  of  the  adverb  launga* 

{e)  Interrogative.— The  words  nga  and  mt  and  their  cases,  ngado,  mipa^ 
mingUf  introduce  aninterrogative  sentence.   (See  Pronouns  and  Adverbs.) 

In  many  cases  tnido,  what,  is  found  instead  of  mi,  Mido  ngi  mangm  f 
hast  thou  come  ?  Mido  mata  ngadogido  nidizi  kapu  patoa  ina  sahath  f 
is  it  right  to  do  good  deeds  on  the  sabbath  ? 

Sometimes  the  inteirogative  sentence  does  not  differ  in  form  from 
the  affirmative.    Njgita  getotritraiginga  f    Have  you  not  read? 

{d)  Quotations. — These  are  introduced  by  keda  (Miriam,  kega). 

Example :  Mura  iamtdiz  keda,  noi  umanga,  all  said,  he  is  dead ;  not 
waknizin  keda,  lesuae  Davitan  JSmi,  ngona  sibutoanan,  he  cried  out,  O 
Jesu,  David's  son,  pity  me ;  noi  iapupoihiz  nubepa  keda,  ngi  wara  iman  f 
he  asked  him,  do  you  see  anything  ? 

{e)  Substantive  verb. — ^There  is  no  substantive  verb,  though  in 
Sharon's  vocabulary  ind^  ina,  noi,  ita,  and  nu  are  all  given  as 
equivalents  for  ''is."  These  words  have  already  been  shown  as 
demonstratives,  §n.  A  few  examples  of  sentences  without  verbs 
may  be  given  here. 

Example : — Nginu  nelenga  f  thy  name  (is)  who  ?  kain  ngurupat 
mingadalnga  ina  ?  new  teaching  like-what  (is)  this  ?  ngau  nelLegeona^ 
ita  ngdi  koima,  my  name  (is)  Legion,  these  we  (are)  many ;  ngai  ind 
Keriso,  I  here  (am)  Christ. 

The  meaning  of  the  English  '<  to  be,"  in  compounds,  is  often  ex- 
pressed by  a  circumlocution. 

Example  :  kdigorsar  mabaeg  kulai  taiz,  a  lake  wagel  tah,  many  men 
that  are  (lit.  occupy)  first  place,  again  (or  next  time)  are  last ;  ngau 
zagetd  launga  poiban,  it  is  not  mine  (not  my  work)  to  give. 

3.  Moons  Aim  Tenses. 

In  the  various  vocabularies  of  the  Saibai  (with  the  single  excep- 
tion of  MacgiUivray's  valuable  Muralug  (Eowrarega)  list,  there  is  a 
great  want  of  exactness  in  the  meanings  given  to  the  verbs.  For 
example,  the  verbs  'give,'  'drink,'  and  'eat'  appear  in  the  five 
principal  lists  as  follows : — 
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ICacgillivTaj, 

wanipa, 

purteipa. 

ICacGregor, 

.    paibandf 

wanin^ 

pourtand. 

ICacfarlane, 

.    potban. 

toanif 

purtan. 

Stone, 

.    paiban, 

wantkay 

prutika. 

Sharon, 

.    poibaipa, 

toantz, 

purutan. 

Macgilliyray  alone  assigns  any  definite  meaning  to  the  words  given 
(the  forms  in  pa  being  given  as  present  tense).  An  examination  of  the 
Gospel  translation  does  not  make  the  snbject  much  clearer,  even  after 
a  careful  comparison  with  the  Lifu  version  used  by  the  translator. 
In  Lifa»  verbs  undergo  no  change  of  form  to  express  time  or  mood, 
all  variations  in  meaning  being  expressed  by  separate  words  or  par- 
ticles ;  and  hence,  no  doubt,  the  Lifu  translator's  difficulty  in  using 
the  Saibai  affixes.  The  compilers  of  the  vocabularies  seem  to  have 
taken  the  words  as  given  in  the  Qospel  in  a  general  sense,  and  with 
no  attempt  to  discriminate  their  meaning.  That  the  discrimination  is 
difficult,  appears  from  the  remarks  of  Macgillivray,  whose  notice  of 
the  verb  is  the  only  one  in  which  an  endeavour  has  been  made  to 
ensure  accuracy.  For  this  reason  it  is  here  given  in  full.  He 
says  [n.,  p.  807]  : — 

'*  After  tabulating  100  Eowrarega  verbs  in  all  the  different  forms 
in  which  they  had  occurred  to  me,  I  yet  failed  in  arriving  at  a  know- 
ledge of  their  mode  of  formation,  owing  to  the  deficiency  of  data  on 
one  hand,  and  the  presence  of  some  apparently  defective  and  irregular 
verbs  on  the  other.  Still,  some  of  the  results  are  worth  recording. 
Leaving  out  the  consideration  of  the  irregular  verbs,  I  can  speak  with 
certainty  of  only  two  moods,  the  indicative  and  the  subjunctive, 
of  the  present  and  the  past  (probably  really  further  divisible)  tenses 
of  the  former,  and  the  present  of  the  latter.  As  an  example  I  may 
give  the  verb  'to  strike,'  of  which  the  root  is  assumed  to  be 
'  malum  «  a  stroke.' 

Indicative    present,  nudu  ngatu  matumeipa      =  I  am  striking  him. 

„          perfect,  „        „     matumina       =  I  struck  him. 

„          future,  „        „     ma^um^i^ataf » I  shall  strike  him. 

Imperative  present,  „     ngidu  matumur        « strike  him. 

**  Assuming  a  root  to  each,  I  find  94  of  the  verbs  under  examina- 
tion to  agree  in  having  the  present  tense  of  the  indicative  terminating 
in  pa:  of  these,  70  end  in  eipa,^  14  in  ipa^  6  in  »pa,  and  1  in  a^a. 

^  Miapxinted  aipa  in  the  original. 
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<<  The  perfect  tense  (setting  aside  some  inexplicable  irregularities) 
exhibits  a  great  yariety  of  tenninations,  for  the  formation  of  which 
no  rule  can  yet  be  given :  these  are  an^  ana,  ani;  in,  ma,  eina  ;  m>, 
ema;  eima,  eiun  ;  and  un. 

^*  The  future  tense  alone  is  perfectly  regular ;  it  is  simply  formed 
by  adding  kai  to  the  present. 

^*  The  present  tense  of  the  imperatiye  mood  in  those  verbs  having 
the  present  of  the  indicative  ending  in  ipa,  terminates  (with  one  ex- 
ception  in  t)  in  ir :  in  the  others  the  terminations  of  this  tense  are  ur 
(the  most  frequent) ;  or  (the  next  in  order  of  frequency),  ara,  art ; 
ada,  eada ;  e,  eioy  sir,  erur ;  and  o. 

''After  all  I  am  inclined  to  suppose  that  the  Eowrarega  verb, 
although  apparently  complicated,  is  of  simple  construction ;  and  that 
its  various  modifications  are  caused  by  the  mere  addition  to  its  root  of 
various  particles,  the  exact  meaning  of  which  (with  one  exception)  is 
yet  nnknown.  That  exception  is  the  particle  aige  or  g$,  the  mode  of 
employment  of  which  is  shown  by  the  following  examples : — 

Waufp*  ginu  ngaipurteip  purUipaige  «  I  am  not  eating  your  fish. 
„  „      „   puri&iunaige  «  I  did  not  eat  your  fish. 

>i  n      if   purteipakaige  »  I  shall  not  eat  your  fish. 

„  „      „    nanu  ngipurtaige   »  Don't  eat  his  fish. 

''  A  few  examples  may  be  given  in  illustration  of  the  preceding 
remarks : — 


English. 

Present. 

Past. 

Fature. 

Imperative. 

Eat. 

pmrteipa. 

tjwrt^JHfi 

purUipakai, 

puriar. 

Bite, 

mapeipa, 

ffutp&tptikiiif 

nu^mr. 

Takeaway,   . 

fnnj/nf 

fnani. 

mart. 

Tell, 

mulepa, 

mulem, 

mulepaM, 

muleada. 

Lie  down,     . 

yuneipa, 

ytmum, 

yunur. 

Leave  behind, 

yun0%pa. 

yunem. 

ytift&%]MMiif 

yynuTm 

Shoot, 

IMvvpw, 

iKNfl, 

WwvV^WAwV, 

utmr. 

Enter, 

W»vVp0, 

utma, 

ut$rur:* 

We  now  proceed  to  discuss  the  expression  of  moods  and  tenses  aa 
found  in  the  Gospel,  reference  being  made  to  the  foregoing  notice  by 
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Macgilliviay,   and  to  the  Lifu  Testament  of  1873,  from  which  the 
Saibai  yersion  was  made. 

(1.)  Moodi— 

(a)  Imperative. — The  verbal  root  is  sometimes  used  indefinitelj  as 
an  imperatiYe.    Ngapanagi !  behold !  look  here ! 

Only  one  instance  is  fonnd  in  the  Gospel  of  the  suffix  -r  given  by 
Macgillivray  as  imperative.     Ngi  gedd  pagaear,  stretch  out  thy  hand. 

The  word  with  the  ordinary  (tense)  ending  is  used  in  the  impera- 
tive. KadaitariM^  stand  up !  Iman  senabi  ngitamun  kdmgai%inga,  take 
heed  what  ye  hear !  (lit.  find  your  hearings) ;  Ngtdpa  meamaipa 
feaddiapaf  let  us  go  to  the  other  side !  lagiaeiny  gudo  mumif  be  quiet, 
be  still !  Ngi  adapadan !  you  come  out !  NgaeapamutisL^  tell  me !  The 
pluial  imperative  has  in  some  cases  an  affix  %%u^  miu,  Ngita  karenge- 
MMHf«,  hear  ye  !  ngapanagemiu,  look  ye  I  Magina  ia%ingu  getotoanemtu 
ngupa  ngaeapa,  let  little  children  come  to  me !  A  dual  ending  moriu 
is  seen  in,  Ngipel  UMrmHriu^  go  ye  two !  from  ioar,  go. 

A  prohibitive  is  expressed  by  the  verbal  root  with  the  negative 
affix.  Wara  mdbaegOpa  mulaigif  tell  not  any  man !  Usually,  however, 
the  word  maigi  (from  mait  the  root  of  «t^a,  mani,  to  do,  and  igi)  is 
used  to  prohibit  an  action.  Maigi  purUj  do  not  steal !  Maigi  aJcany 
do  not  fear !  Maigi  karengemin,  do  not  listen ! 

The  Lifu  imperative  expressed  by  hi  e,  it  is  good  that,  is  literally 
translated  by  the  Saibai  kapwa,  good  thing.  Xapussa  ngita  ladun,  go 
ye !  (lifa,  Id  e  trofn  ngipunie) ;  kaptaa  ngi  ngapa  vsuir,  you  come 
here !  Gf.  Miriam  dehele  (Pt.  i.,  p.  537).  '  Must '  or  *  ought '  is  trans- 
lated, as  in  Miriam,  by  the  noun  meaning '  work,'  nagetd  (hand  thing) 
with  the  possessive  pronoun.  Ngau  zageid  misi  nidiz  ?  what  must  I  do  ? 
Nginu  %aget6  lehovalpa  ngOnanumani,  thou  must  remember  Jehovah. 

{h)  Infinitive, — There  is  no  special  sign  for  the  infinitive,  one  verb 
sbnply  following  the  other.  Kuikaiman  kaima  nuiumizin,  began  to 
preach  much ;  ngai  ngapa  mangisH  turan  mabaeg  halebaiginga  launga, 
I  came  not  here  to  call  upright  men. 

{e)  Desiderative, — A  wish  is  expressed  by  the  word  iMn-tnepa,  to 
make  a  wish,  to  want.  Miei  ngipel  ubin-mepa  ngai  ngipelpa  paiban  ? 
What  do  you  two  want  me  to  give  you?  Wara  logo  muia  uti%,  a  ubin- 
mepa  ita  durai  mabaegal  nubepa  imaiginga,  went  inside  another  house 
and  wanted  men  not  to  find  him. 

L  2 
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{d)  Poimtial. — ^Ability  to  porform  an  action  is  ezpreased  by  the 
word  ngulaig^  knowing,  or  to  know  how.  Ngangulaig gBUHoanin  smabi 
ioatri  pawa  f  whu  can  f orgiye  sins  ?  In  Mk.  ziy.  8,  nguUUg  is  used 
with  a  possessiye  pronoun.  Na  muasin  nidhi  nanu  ngulaig,  she  has 
done  her  ability,  t.^.  what  she  could.  The  negative  of  nguJaig  is 
karawaig.  Tana  korawaig  aipurutan,  they  could  not  eat ;  noi  korawadg 
mar,  he  could  not  go ;  ngat  korawaig,  I  don't  know. 

(«)  Subjunctive  and  Conditional. — There  seems  no  definite  way  of 
expressing  a  dependent  sentence,  and  there  is  no  change  of  form  in 
the  verb.  The  words  used  to  introduce  a  conditional  sentence  are 
MJb,  if;  ba,  if;  tomay  tuma,  lest;  tomaka,  perhaps.  The  adverb tmiy 
yes,  is  often  used  between  the  protasis  and  the  apodosis :  the  dependent 
sentence  is  frequently  in  the  future. 

Ex.  Bike  ngalpa  iamulist  dapamgu,  kai  noi  muUpa,  Mipa  ngita 
nubepa  tOrad&igingaf  if  we' say,  from  heaven,  he  will  say,  Why  have  yon 
not  received  him  ?  Ngaipa  uxor  aenaii  amadan  lagd,  ngai  maumi%ineia 
tiei,  we  go  to  the  next  place,  that  I  may  (will)  preach  there ;  sike 
kauralaigf  u?a,  noi  karengemin,  if  (he)  possesses  ears,  then  he  hears ;  ha 
ngatO  tanamulpa  waean^  tana  umuwaUpa  sisi  iabugudanu,  if  I  send  them 
away,  they  (will)  faint  there  on  the  way ;  ngai  ngibia  kahnel  umanga, 
Ufa,  ngai  nginungu  gudbtHdaiginga,  if  I  die  with  thee,  I  do  not  deny 
thee ;  sike  kuikulunga  taupain  tOraiginga  senahi  gdiga  sena,  wara  mahaeg 
igiligingaj  if  the  Lord  had  not  shortened  those  days,  any  man  (would) 
not  live ;  tuma  noi  tarai  mangiwb  a  iman  ngita  a  mata  utui,  lest  he  come 
quick  and  find  you  still  asleep ;  noi  iautumi%  nongo  niaikaai  magina 
gulpa  noind  ugan,  inO  mahaeg  kdigHrsar^  toma  tana  nuhepa  kaii  garHna^ 
nami%,  He  ordered  His  disciples  for  a  little  boat  to  await  Him,  the  men 
(were)  many,  lest  they  should  crowd  Him ;  Ifga  mahaeg  kain  waina 
paieudan  senahi  au  dUpuaa,  tomaka  papalamuid  kae  senahi  ddhu  huiu,  what 
man  pours  new  wine  into  an  old  thing,  perhaps  the  old  bottle  will 
burst. 

(2.)  Tenae:^ 

Three  apparent  tense  endings  appear  in  the  Gospel,  but  the  distinc- 
tion between  them  is  difficult  to  make  out.  These  endings  axepa^  ts, 
andn. 

{a)  Fa, — This  ending  was  given  by  Macgillivray  for  the  present 
tense  (see  p.  145),  but  is  of  comparatively  rare  occurrence  in  the 
Gk>spel.    Even  when  used  it  seems  to  express  an  infinitive  of  purpose 
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rather  than  a  present  tense,  nsnally  translating  the  Lifa  infinitive 
sign  troa.  In  the  following  examples  there  seems  to  be  no  indica- 
tion of  present  time.  OeUiwani  mahaegdpa  danalpataipa  ap6,  left 
men  to  look  after  the  garden ;  tautumisd  senabipasau  danalpbtaimdbaeg^ 
paipimipa^  ordered  the  man  looking  after  the  door,  to  watch  (Lifa  troa 
kmebtn) ;  na  ngtdaig  nahepa  nidaipa^  she  knew  what  was  done  to  her ; 
mipa  haropuddipa,  to  buy  food  (Lifa,  troa  ito  xene).  This  use  of  the 
suffix  pa  expresses  the  same  idea  as  in  the  dative  case  of  noons. 

In  a  few  cases,  the  Gospel  shows  pa  as  a  present  tense  ending. 
Nengo  niai  Jum  nubia  ptaipaj  His  disciples  follow  Him  ;  mi  za  ngai 
ieuiepaf  what  do  I  ask?  ngita  dandlpataipa  a  poipiam,  a  UHtupagiz, 
take  je  heed,  watch  and  pray.  In  these  three  examples  the  lifu 
has  in  the  first  case  the  past,  in  the  second  the  fatore,  and  in  the  third 
an  imperative  without  tense  sign. 

(&)  1%^  isd,  tssf. — It  is  by  no  means  certain  that  these  suffixes  are 
identical  in  meaning.  Macgillivray  refers  to  the  ending  tas*  only  once. 
In  a  note  on  the  words  aOka,  soli,  he  says : — '^  These  two  words  appear 
to  have  the  same  meaning,  but  are  used  differently:  '  toJ^atchin  »  saU" 
MMifV  and  both  express  *  having  been  sick.' "     [n.,  304.] 

As  used  in  the  Gospel  s,  20,  st  usually  express  the  present  tense 
of  an  intransitive  verb,  and  correspond  to  the  particle  a  in  the  lifa 
version.  Ngai  ngihepa  muliadf  I  say  to  thee  (Lifu,  ini  a  qaja  hoi  e6) ; 
n»i  toM^fiMFiM  nongo  niai  kaziy  He  orders  His  disciples ;  noi  hadaip  vxUin 
padapa^  he  climbs  up  a  mountain.  The  suffixes  ts,  itd,  ust,  do  not 
always  express  a  present  tense.  In  many  cases  they  are  used  to 
translate  the  Lifu  past  sign  hna.  Dwrai  »isi  putizi  iabagudanUj  some 
there  fell  on  the  path  :  g(iiga  palgitdy  the  sun  rose  (Lifu,  hna  hqj^  la 
j6) ;  noi  kadaitarizi,  he  arose ;  Imu  nub&pa  nagiz^  Jesus  looked  at  him. 

(tf)  -»,  -«♦. — The  ending  n  was  given  by  Macgillivray  for  the  per- 
fect tense.  As  used  in  the  Gospel,  it  usually  expresses  the  simple  past 
of  a  transitive  verb,  and  translates  the  Lifu  past  participle,  hna,  or  the 
present  perfect,  A^f,  ha.  Noi  minarpalan  s&nabi  tusi,  he  wrote  that 
book ;  Tana  nubepa  angan  setahi  magina  kdziel,  they  brought  to  Him 
little  childrea ;  noi  iman  senabi  suke  kbiaigal  nisalnga,  he  saw  a  fig-tree 
aiar  off  having  leaves. 

Just  as  the  suffixes  ts,  tisd,  izi  are  sometimes  found  expressing  past 
tense,  so  also  n  is  frequentiy  used  in  the  Gospels  in  the  present  tense. 
Ngai  iman  mabaeg  taar,  I  see  men  walking. 
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{€)  There  is  another,  and  probably  more  correct  view  which  may 
be  taken  of  these  three  endings  pa^  i%,  n.  It  is  to  regard  them  as 
suffixes  of  a  similar  nature  to  the  Melanesian  transitiye  endings,  and 
indefinite  in  tense.  Then  pa  simply  states  the  action  generally,  » 
states  it  as  perfonned  indefinitely,  n  as  a  transitive  action  performed 
upon  some  object.  Compare  imaipa^  imistiy  and  iman  in  the  following 
phrases : — Not  danai  wani  tnabaeypa  imaipa,  he  looked  rotuid  to  see  the 
•  man  (Lifu,  anganyidsti  a  gos  goeene  troa  zajawatine  la  ate^ ;  tana  imizi 
a  iman  senabi  hda,  they  looked  and  saw  the  stone  (Lifu,  angate  a 
goeene  ame  hna  ohne  la  ete).  Cf .  also,  lesu  noino  getd  ielpan,  a  nubepa 
kadai  taran,  a  noihadai  taria^  Jesus  took  him  by  the  hand  and  raised 
him,  and  he  arose. 

[e)  Perfect  Tense. 

The  verb  muasin,  meaning  '  to  finish,'  is  used  with  other  verbs  to 
express  the  completion  of  an  action.  Ngita  muasin  karengemin,  ye  have 
heard ;  na  mtuuin  nidizi  nanu  ngulaig,  she  has  done  what  she  could 
(lit.,  her  ability) ;  not  muasin  tanamulpa  tcasan,  when  he  had  sent ; 
noi  mtMsin  iamuliz,  as  soon  as  he  had  spoken. 

The  meaning  of  the  present  perfect  is  often  expressed  by  the  adjec- 
tival ending  -nga.   KasLi  umanga^  the  child  is  dead  (Lifu,  meei  h&  la  nekd). 

(/)  Pluperfect 
A  kind  of  pluperfect  is  expressed  by  the  termination  izinga,  which 
forms  a  verbal  noun,  and  is  used  with  the  possessive  pronoun.     Tana- 
mun  imamnga,  things  they  had  seen,  lit.,  their  things  seen.     (See 
Nouns,  §111.,  1.) 

(g)  Future. 

This  tense  is  shown  by  the  word  kai  {ha^  kae),  usually  following 
the  verb,  but  sometimes  preceding.  It  is  used  with  the  root,  or  with 
the  endings  pa,  iz,  n.  Cf.  {d)  above.  Mangi  kai  senabi  tonare,  a 
time  will  come  ;  ngita  iman  kai  mabaegau  kazi,  ye  shall  see  the  son  of 
man ;  kai  noi  mulepa,  he  will  say  ;  ngita  kai  t^ridiz,  ye  shall  receive. 
Hacgillivray  also  gives  examples.  See  p.  146.  This  kai  must  be  dis- 
tinguished from  the  kai  or  ki  of  emphasis.  The  verb  ladun^  to  go,  is 
also  used  to  express  the  future.  Ngdlpa  ladun  iman,  we  are  going  to 
see.     The  Lifu  future  particle  tro  is  also  the  verb  ^  to  go.' 

1  This  phrase  is  in  the  ceremoniooB  language  used  to  chiefs  in  Lifu. 
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(A)  Catiimiuittee, 

The  word  mata  is  used  to  translate  the  lifa  pete  iO,  while,  and 
expresses  the  continuance  of  an  action.  Tana  fnata  wakaiaeimoin, 
while  they  mourned ;  noiddka  mata  utuipa,  as  he  sowed ;  tana  mata 
tagiasinj  they  were  silent.  Hagilliyray  has  gul  mata  pongnpa  =  the 
canoe  is  still  under  sail  [n.,  805]. 

(t)  Repetition. 

The  word  lakd  expresses  repetition.  leeu  lakQ  mangi%  au  Kaper- 
nauma,  Jesus  again  came  to  Capernaum ;  ngai  lahb  vhinmepa  danalpa- 
iaipa^  I  wish  to  open  eyes  again ;  ngai  lakd  wdnigi,  I  will  not  drink  again. 

(j)  JBmphaeie, 

A  verh  or  verhal  phrase  is  rendered  emphatic  hy  the  word  kaij  at 
the  end  of  the  sentence :  Noi  mamu  kai,  he  woe  well.  This  is  pro- 
bably the  same  as  the  (m),  Eowrarega  ki  of  which  Macgillivray  remarks 
(n.,  312)  : — '*  The  meaning  of  this  is,  to  a  certain  extent,  doubtful; 
however,  it  enforces  an  affirmation ;  Ex.  ina  muggVki  <»  this  is  i^ery 
little :  it  is  frequently  used  after  pronouns ;  arri  ki  kdbapakai  »  we 
ehaU  go  to  the  dance." 

The  Lifa  emphatic  particle  hi  is  translated  by  tea  =  yes,  verily. 
Karmgemin^  wa  karengemin  a  teakain-tamamoiginga^  hear,  yes  hear,  and 
not  understand.    In  Lifu :  troa  deng,  a  denge  hi,  ngo  tha  trotrohnine  pe. 

4.  NncBSB. 

A  verb  is  used  with  a  singular,  dual  or  plural  pronoun  with  the 
simple  endings.  J^gai  iamuUn,  I  say ;  palae  iamuli%y  they  two  say ; 
itma  iamulis,  they  say. 

In  some  cases,  especially  when  the  pronoun  or  other  method  of 
marking  number  is  not  used,  a  syllable  is  inserted  between  the  root 
and  the  verbal  ending.  The  following  examples  are  found  in  the 
Gospel : — 

Dual. — Nongo  ukasar  kaura  paleman^  his  two  ears  were  opened ; 
ngipel  sipaUei  kai  mangeman,  you  two  shall  come ;  palae  ustarman^  two 
went.  The  usual  forms  of  the  verbs  are  palan,  mangizj  and  ustar,  but 
the  examples  present  some  difficulty,  and  do  not  agree ;  the  infixes 
being  «»,  ma.  The  verbs  mangia  and  umt,  come  and  go,  do  not  else- 
where appear  with  the  suffix  ». 

Pheral. — The  plural  appears  to  be  distinguished  by  the  infix  mdiy 
maif  or  mi.    In  Sharon's  vocabulary,  patami^n  is  given  as  the  plural 
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of  jMtan,  to  out.  Examples  from  the  Gospel  are  : — Ngalpu  muUmipa^ 
we  say ;  mura  demoni  nubepa  ieudemipaj  all  the  demons  besought  him ; 
ngau  ia  idim&iginga,  my  words  shall  not  pass  away ;  durai  patan  ptii- 
iamal  a  iabugudanu  a  paidamoin^  some  cut  branches,  and  spread  on  the 
road ;  mura  mud6  garoweidamoin^  all  the  crowd  assembled. 

Many  words  which  naturally  have  a  plural  agent  are  rarely  found 
except  in  the  plural  form,  such  as,  garoweidamoinf  to  assemble  together  ; 
gudamoin,  to  discuss. 

5.  Ybbbal  Fbbfixss. 

The  Saibai  verb  is  rarely  found  in  the  Gk)spels  or  rocabulaiies 
(except  in  Macgillivray's)  in  a  simple  form.  It  mostly  appears  with 
a  prefix,  which,  to  some  extent,  serves  the  purpose  of  an  adyerb  and 
defines  the  meaning.  It  is  in  some  oases  difficult  to  ascertain  the 
exact  meaning  of  the  verb  itself,  or  of  its  connection  with  the  idea  ex- 
pressed by  the  prefix,  but  the  meanings  of  the  latter  are  in  most  casea 
clear.  The  prefixes  may  be  conveniently  classified  as  coiporalY 
nominal,  modal,  and  directive. 

(1.)  Corporai  Prefixes. — These  are  names  of  parts  of  the  body. 

1.  Pag,  cheek ;  hag-taean,  to  promise. 

2.  Pan,  dana,  eye ;  dan-palit^  to  open  the  eyes,  be  awake  (eye- 

divide)  ;  danaUpataipa,  to  watch  (put  out  eyes) ;  dan-4aetm^ 
to  exhort  (roll  or  throw  eyes). 

3.  OamUf  body  ;   gamu^iwapa,  dance ;   gamu-doidanUf  tired 

(body  in  wilderness) ;  gamuia-mataman,  to  murder ;  gamu- 
tariz,  to  touch. 

4.  Get,  geta^  getQ^  hand ;  getd-nitutij  to  point ;  getiy-pagaean,  te 

apprehend ;  getd-teaean,  to  loose,  let  go ;  get6-pudeipa,  to 
scrape  hands,  etc. 

5.  Oud,  guda,  gud6,  mouth  ;  guda-mdn,  to  discuss  ;  guda- 

paiamiz,  to  overflow;  guda-purutan,  to  be  insolent  (eat- 
mouth) ;  gudihnitun,  to  advise ;  gudd-tapaman,  to  kiss. 

6.  Kakura,  kuku,  foot,  toes  ;  kakura^ataean,  to  step  across ; 

kukuna-mapeipa,  to  kick. 

7.  kuikdf  kuiku^  head ;  kuiku-ifnan^  to  begin  (find  head)  ;  kuikS- 

patan^  to  behead ;  kuikd-taean,  to  nod,  etc. 

8.  Madu,  flesh ;  madu-paman,  to  start,  be  afraid. 

9.  Ng(Sna,  breath,  heart ;  ng^na-pudit,  to  take  a  long  breath,  to 

rest ;  ngotumu-mani,  to  remember  (bring  into  the  heart). 
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10.  FarUf  forehead,  face;  paru-tdun^  to  deceiye. 

11.  8^f  liver ;  nbu-wananj  to  pity  (perhaps  ''  cheer  up  '*)  (put 

a  liver)  ;  iibH-papalamiz,  to  doubt  (liver  flies  away).  The 
liver  is  probably  regarded  as  the  seat  of  courage. 

12.  Tabai^  shoulder;  tahal-uradii,  to  carry  on  the  shoulders. 

(2.)  Ifomifud  prefixes  are  names  of  objects,  and  are  not  so  easily 
distinguished  as  the  preceding. 

1.  Bard,  grass ;  hard-pudaipa,  to  buy  (i.e.  barter,  put  down  on 

the  grass) ;  cf.  za-pudamotn^  to  sell  (put  down  a  thing). 

2.  BupOf  the  bush ;  hip-aris,  to  flee  (run  to  bush). 

8.  JButu,  sand;  butu^ata^a,  to  cleanse ;  hutuiMlisi,  to  shake  off. 

4.  Cfuba,  wind ;  gubal-puianf  to  blow. 

5.  Oudf  opening  (see  mouth) ;  gftd^alh,  to  bud. 

6.  la,  iodu,  word ;  ta-mfdis,  to  say ;  iadu-palganf  to  confess ; 

iodu-iurissdy  to  inform ;  ta-kaman,  to  inform ;  ia-iUummy 
to  command.  Most  verbs  expressing  the  saying  of  some- 
thing take  this  prefix. 

7.  8up,  covering;  eitp-nuran^  to  cover  {nuran,  to  wrap). 

(3.)  Modal  prefixee. — ^These  mostly  describe  the  manner  of  the 
action  expressed  by  the  verb,  and  might  almost  be  classed  with  the 
directives. 

1.  Dada,  in  the  middle,  between ;  dada-maingiz,  to  meet  (come 

in  middle). 

2.  Qaro,  together;  gard-gmmani,  to  shake,  quiver,  earthquake; 

garo-pataman,  to  collect  food ;  garo-taeanj  to  press ;  gard* 
nanamizj  to  crowd ;  garo-weidamoin,  to  assemble. 

3.  KidOj  over ;  kidd-taeanj  to  turn  over,  overthrow. 

4.  JTttn,  back ;  kunta-tidwj  to  return. 

5.  Fa,  motion;  pa-tHridw^  to  carry  along;  pa-ielpan,  to  lead 

along ;  |;0-tinM^»,  to  pour;  pa-wain,  to  land,  climb  on 
shore;  pa-taean,  to  throw;  pa-wUamvL,  to  move  against, 
to  attack ;  pa-nudiz,  to  press,  rub  along,  etc.  Nearly  all 
verbs  of  motion  begin  with  pa,  and  it  is  also  used  with 
the  directives.  Cf.  also  the  dative  sufiix  and  verbal 
ending  pa. 

6.  Pal,  double  (cf .  dual  demons) ;  tu^<d-taan,  to  fold  {tu  m 

English  two). 
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(4.)  Lireetwes, — ^Theae  are  often  combined  with  the  prefix  of 
motion^  pa» 

1.  Ngapa^  hither  (cf.  prons.  nga-i^  I;  nga^  who  ?)  ;  ngapihuur^ 

come  hither;  ngapa-mani,  bring  hither;  ngapa-nagsmiu^ 
look  hither.  Macgillivray  has  the  following  note  upon 
ngapa  :— 

**  Ngapa. — This  is  a  word  which,  from  the  variety  of 
its  modes  of  application,  long  puzzled  me.  Garefol 
examination  of  sentences  in  which  it  occurred  led  to 
the  following  results : — let.  It  may  be  used  as  an 
independent  word  to  denote  motion  towards  the  speaker, 
the  pronoun  which  would  otherwise  be  required  being 
omitted.  Example  :  '  adur  »  go  out,'  but  '  nga^  adur  » 
come  out  (towards  the  speaker),'  '  la}^  ngapa  =  to  come 
again,  to  return.'  2nd.  It  is  also  used  as  a  postfix  to 
denote  motion  towards  the  object  to  which  it  is  joined. 
Example :  '  laga^  p^  {ngapa)  aigew$l  »  come  to  the  hut,' 
'  mue'  pa  teir  =  throw  it  into  the  fire.'  Srd.  It  is  used  in 
a  third  sense.  Example :  '  tcawp^  pa  '=  to  go  fishing,' 
'  kaha  'pa  a  to  go  to  a  dance.  4th.  It  is  often  used  as  an 
equivalent  to  '  give  me,'  the  hand  being  held  out  at  the 
same  time.  Example :  '  ngapa  »  let  it  come  to  me.' " 
[ii.,  808]. 

The  first  of  these  uses  is  the  directive ;  the  second  the 
dative ;  the  third  the  verbal  suffix. 

2.  Adaf  adapa,  thither,   outward;   ada-taen,  adapa'taean^   to 

throw  away;  ada-pudiZf  high  (to  be  out  beyond  some- 
thing else);  adapuidan^  to  eject;  adapa-mani,  to  take 
away;  adapaiadaman^  to  peel,  to  tear  away.  Gf.  Mir. 
adSf  outside. 

3.  Kadaiy  kadaipa,  up ;  hadai-tariz,  to  stand  up ;  kadai-nagvi^ 

to  look  up;  kadaipa^aliai,  to  dimb  up.  Cf.  Mir.  kotor^ 
up,  sky. 

4.  Apa,  down;  apa  taeany  to  throw  down;   apa^tanu,  to  sit 

down ;  apa^n^  to  stoop  ;  apa-nian^  to  sit  on  the 
ground. 

t.  Muipay  down ;  m%ilpa-p6gamviL^  to  descend. 
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6.  Nguro^  out;  nguro-iaean^  to  keep  out;  ngurthto&idan,   to 

cast  out. 

7.  Stga,  afar ;  siga-iaeany  to  convulse  (throw  a&r). 

There  are  apparently  many  other  similar  verbal  prefixes  of  which 
the  meanings  are  not  clearly  made  out.  See  words  beginning  with  tai 
[ioiiit-ffagaipa,  garO'toi-taean),  wakaiy  ngoro,  ai^d  giu  in  the  Saibai 
Vocabulary. 

6.  Ykbbal  Sttpfixes. 

These  do  not  appear  so  prominently  as  in  Miriam.  Besides  those 
already  noted  {pa^  ts,  n,  izinga,  etc.)  there  are  found  the  endings  ilamui, 
tumi,  mmn,  Mtn^  ae^  and  au 

1.  Ilamiz  has  a  verbal  form  and  means  ^against';  muHz- 

ilamizj  to  accuse  (speak  against) ;  pa^ilami%,  to  attack 
(move  against) ;  ngura-Hamiz,  to  wink  (prob.  from  nurse* 
See  Voc). 

2.  Mani  means  give,  bring,  take,  etc.,  and  has  been  already 

noted.     Gf.  tneipa. 

3.  Mizin  appears  to  be  connected  in  meaning  with  mani  and 

and  tneipa. 

4.  ^sin  means  to  be  with,  and  has  a  plural,  asimain,  and 

negatives,  asiginga,  and  astgi, 
6.  Ae,    Ngoi  horawaigae,  we    cannot  tell,  we   don't  know ! 

This  is  almost  equivalent  to  an  exclamation.     Gf.  the 

vocative  suffix  ae. 
6.  Ai.    Ba  poibanai,  for  it  shall  be  given.    Mark,  iv.  25. 

9.  Peculiar  phrases  used  to  supply  the  place  of  verbs  are :—  Mai 
ttian,  weep,  put  out  tears;  mat  mani,  make  tears,  mourn;  ipidadH 
pttgan,  blaspheme ;  igilipalany  to  save  life  ;  ujolmizin,  to  shout,  make 
«  coo-ey ;  apa  niain  ngdnamani,  to  meditate,  sit  on  ground  to  think ; 
tanamun  mart  adapa  katd  palagizd  akan,  they  were  amazed,  their  spirit 
flew  out  of  (their)  neck  with  fear ;  tana  mekenmepa  malaeg  tanamtdpa 
«MMii,  they  love  salutations,  they  like  men  to  crawl  to  them. 

§  YL— Adverbs, 

1.  Lteebbooative. — Interrogative  adverbs  are  formed  by  means  of 
the  cases  of  miei,  midd  (see  Interrog.  Prons.  p.  181)  or  by  prefixing 
jRt  to  nouns. 
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{a)  Place, — Milagnuf  (in  what  place)  where?  Nagd^  naga  (s), 
nager  (m),  where?  NagO  mi  ngaddlngaf  where  (is)  the  likeness? 
Naiaga  f  (what  place)  where  ?  nalaga  a  ngdi  hutvpatan  f  where  (is) 
thy  wish  that  we  prepare?  Nalaganif  (from  what  place)  whence? 
Nalagani  pa  adan  aenabi  zagetd  ina  nvUnaf  from  whence  has  this  man 
these  things  ? 

{h)  Time, — Jfigdiga  f  (what  day)  when  ?  Mi  tenor  f  (what  sign) 
when  ?'  Mi  tonar  mangiz  senahi  pawa  ina  ?  mi  tcnar  minaipataman 
aenahi  mura  naaei  f  When  shall  these  doings  come  ?  what  sign  shows 
all  these  things?  Namoitf  when?  (Macfarlane).  How  long?  is 
translated  by  kurusipa  midd?  till  what?  or  by  mibuta?  Ngai 
ngitamtdpa  laminadan  kurusipa  midb  ?  How  loDg  shall  I  suffer  you  ? 
Mibuta  nubepa  mangiM  f    How  long  since  (it)  came  to  him  ? 

{c)  Cause. — Mipaf  (for  what)  why?  Mipa  nidisi  senaf  why  do 
that  ?  Mi^a  ngita  nukunukd  pdihiz  ?  why  make  ye  this  ado  ?  Mingu  f 
(through  what)  why  ?  Mingu  ngita  ngUna  nutan  ?  why  do  you  tempt 
me?  Minguiibf  (through  what  things)  why?  MinguMd  senahi 
maihuihd  a  luman  inahi  Umarf  why  does  this  generation  seek  a 
sign? 

{d)  Manner. — Midd-paruf  (what  appearance)  how?  Midd  paru 
ngdi  korawaig  nubepa  nguroweidan  ?  How  (was  it)  we  could  not  cast 
him  out  ?  Mingadalnga  ?  (what  like)  how  ?  Ngalpa  mi  ngadalnga 
nubepa  minaman  ?  we  shall  measure  it  how  ? 

{e)  Numh&r, — Mida  hubi  f  how  many  ?  {lit,  what  many)  is  given 
by  Macgillivray,  but  no  examples  of  its  use  is  found  in  the  Gospe!, 
which  has  midH  only.  Areto  midb  siei  ngitamuniaf  how  many 
loaves  have  you  ?    lana  midd  gudia-ieudi*  f  how  many  baskets  full  ? 

2.  Place. — Ind,  ina,  here ;  seif  siei,  there ;  sena,  senaoj  that  there ; 
bradar  (b)  here;  mata  launga^  not  here;  gurugui,  around;  worgi^ 
w(Hiigi,  on,  upon ;  mulpa,  malupa  (x),  downward,  below,  lit.  to  sea ; 
naidreipa  (u),  upward,  above ;  kulaikulaif  before ;  kapitaig  (m),  a  long 
way  off ;  amadan,  near. 

Adverbs  denoting  positions  are  mostly  formed  from  nouns  by  the 
suffix  I  or  Id.  Gf.  Adjectives.  Adal^  on  the  outside,  away,  off;  opal, 
apald,  on  the  ground,  down,  under,  below ;  dadal,  in  the  middle ; 

'  The  natives  regulate  their  occupationfl  during  the  various  seasons  of  the  year 
by  the  constellations,  which  are  thus  signs  (Saih.  Umar ;  Mir.  mek)  of  the  seasons. 
See  voL  n.,  p.  648. 
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wtatad&dald  (b),  inland;  gimdl,  on  the  top,  over,  above;  stgal,  at  a 
difltanoe;  foagel,  last.  Stgal  is  declined  in  dat.  and  abl.  aigapa^ 
to  a  distance;  stgauy  from  a  distance.  The  woid  ito,  meaning  the 
place  dose  by,  is  declined  like  sigal :  kopa,  to  a  little  distance ;  ibst, 
from  a  little  distance ;  kiHt,  of  a  little  distance. 

Example :  leiu  KGpa  amadan  taar,  Jesus  went  forward  a  little ; 
not  koai  gurugui  mar,  he  had  gone  a  little  farther  on ;  test  kain  gUiga 
palagiadj  a  little  after  new  sun  rose ;  ita  kdu  nitaman,  sit  hereabouts. 
HacgilliYray  has  kdreki,  hereabouts.  8iSi  is  also  declined  ;  sisiki, 
from  there. 

Emphasis  is  given  to  adverbs  of  place  and  time  by  prefixing  kdi 
{kai,  he%)  great,  very ;  hHi-aigaly  Yetj  far,  etc.  Examples  occur  in 
all  the  authorities,  and  Macgillivray  uses  also  hara  with  the  same 
meaning ;  karamalupaj  a  long  way  down,  far  below. 

3.  TniB. — Niabif  now,  at  present ;  nahi-gHiga,  to-day ;  mata-ddhuray 
immediately ;  kaibd,  kaihu,  now,  soon,  to-day ;  kulu  kuhd,  any  while ; 
tumatuma,  by-and-by,  presently ;  latainga,  in  the  morning ;  hangalf 
to-morrow ;  mataibangal  (x),  a  week  or  so  hence ;  ngul^  nguld,  yester- 
day ;  war-gaiga  (b)  (other  day)  yesterday ;  hul,  two  or  three  days 
ago ;  mataktily  a  week  or  two  ago ;  kdr^kida,  a  long  time  ago ;  muasin, 
after ;  laid,  again ;  mala,  continually,  still,  yet ;  ngarUy  ever,  always. 

4.  Majoteb. — JTdt,  kaif  kei^  very ;  lakd,  more ;  mata,  only ;  mamu, 
carefully ;  aamidd,  really ;  tomaka^  perhaps ;  purke  (m),  well,  etc. ; 
koMf  just,  only  (cf.  kusaig  and  Mir.  no) ;  kasa-kupal,  just  a  body, 
naked;  kata-tabu,  only  a  snake,  t.#.,  a  harmless  one;  kasa  loanan, 
forsake,  leave  alone ;  nainontbe,  separately. 

5.  Some  adverbs  have  a  reduplicated  form.  Ikalikal,  gladly; 
wtoUmoU,  sadly ;  kulaikulaiy  before ;  tumatuma,  by-and-by. 

§  YII. — FostposUtons  and  Local  Nouns. 

These  take  the  place  of  the  English  prepositions. 

1.  The  postpositions  used  as  suffixes  to  nouns  and  pronouns  are : 
«,  »,  mun,  of ;  pa,  Ipa,  mulpa,  to,  for ;  ngu,  mulngu,  from  through, 
concerning ;  nu,  at,  on,  in ;  dd,  du,  by,  by  means  of ;  ta,  Ma,  munia, 
with  ;  Is,  possessed  of ;  igi,  gi,  without. 

The  use  of  these  words  has  been  fully  illustrated  in  the  sections  on 
pronouns,  nouns,  and  adjectives. 
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Ki^  to,  for ;  and  s»,  from,  are  only  added  to  demonstratiyesi  and 
then  form  adyerbs  or  conjunctionB. 

Macf arlane  gives  mani  as  a  suffix,  meaning  by,  but  there  are  no 
examples  of  its  use. 

2.  Some  nouns  are  used  with  postpositions  to  express  relations  of 
place.  These  are  paru^  forehead  or  face ;  ada^  outside ;  mut,  inside ; 
ItMdoy  side ;  gima^  top ;  kaJd,  back. 

They  appear  as  parunUy  before ;  paruia,  opposite  to,  contrary ; 
adapaj  out  of;  muinu,  inside,  within;  muia,  into;  huadia,  beside; 
mahi  huadia^  by  the  sea-side ;  gimainu,  over,  above ;  gimaingu,  from 
above ;  gimia,  on  the  top ;  kalanu,  after,  behind ;  kalapa,  to,  behind. 

The  word  mai  with  the  genitive  case  is  the  equivalent  of  the 
Miriam  kes,  *  sake.'  Herodian  mai^  for  the  sake  of  Herodias ;  Moidtf 
mat,  for  the  sake  of  that  thing ;  mepaiangu  mai,  for  the  world's  sake ; 
ngau  maty  my  sake. 

The  verb  asimpa,  asin;  plural  asimoin,  neg.  asigi  is  used  with  the 
meaning  '  be  with.' 

With,  referring  to  persons,  is  translated  by  a  noun  kahneL  Wara 
ngau  kalnul  ai  purutany  one  eating  food  with  me,  lit.  one  my  com- 
panion eating  food ;  ngai  ngihia  kalmel  umanga,  I  die  with  thee. 

A  few  other  words  are  given  as  prepositions  in  the  vocabulary,  but 
they  are  mostly  compounds  such  as  nunguj  from  (from  it). 

§  Ylll.— Conjunctions. 

1.  Af  and,  also,  but;  ha,  for,  and  if;  mata,  but,  for;  sike,  if; 
tuma,  till,  until ;  tomaka,  perhaps ;  kurusipa,  until. 

Macgillivray  gives  ta,  and,  with  an  example :  Uhip^  Ahurdia^ 
Salalattia,  WageHa,  Mania  ^Ahurde  and  SaMle  and  Wagsl  and  Manu 
are  approaching. — [n.,  806.]     Of.  this  ia  with  the  ergative  suffix. 

2.  The  word  ksda,  like,  thus,  with  the  noun  ss^,  thing,  is  declined 
to  form  causal  conjunctions.  KedassdUf  for;  kedassopa,  therefore; 
keda^ingu,  kedatibngu,  kedazingufsd,  therefore,  because. 

§  IX.^&elamations. 

1.  Uaf  waf  yea!  yes!  Misai!  yes!  Samidof  yes!  Wagar / 
yes !  Gh*ire  I  (u)  no  !  Ae  /  ah !  (of  sorrow).  Au  !  akamii  /  oh ! 
(of  surprise).    Igur  /  poor  thing ! 
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2.  The  salutations  are :  lawa !  good-bye !  farewell !  Sangopa  / 
good  morning!  The  latter  is  perhaps  a  corraption  of  the  Samoan 
tOofa. 

Similar  expressions  are:  Kami!  (m)  kdmif  (n)  my  dear!  I 
say!  look  here  I  (said  by  a  female  to  a  male).  JETawkif  (m)  kiki/  (n) 
with  the  same  meaning  are  said  by  a  male  to  a  female.  Bedgif  (m) 
a  call  to  a  blind  person.  Maigel  (m)  maigil  (s.b)  wan-nurf  (u) 
don't!  SifMf  china/  (m)  stop!  enough!  Tuma/  (b)  wait  a  bitT 
Aief  come! 

3.  The  vocatives  ama/  and  haba  !  have  been  noticed  in  the  section 

on  nouns. 

§  X,—8gfUaaf. 

The  following  are  the  chief  syntactical  roles : — 

1.  The  Subject  precedes  the  verb.     GdigaputiiOy  the  sun  sets. 

2.  The  Direct  Object  follows  the  subject  and  precedes  the  verb. 
Tana  arakato  putran,  they  cut  a  hole. 

3.  The  Indirect  Object  often  follows  the  verb.  lesu  iamuliz 
tanummlpa. 

4.  Adjectives  and  possessives  precede  the  noun.  Kain  iumawaku^ 
new  garment ;  ngau  kazi,  my  son ;  lagOu  kala,  house's  back ;  nginu 
ufotripawa^  thy  evil  deeds. 

5.  The  adverb  precedes  the  verb.  lem  mamu  iman,  Jesus  carefully 
looked ;  iana  muasin  putra^  after  they  had  cut. 

6.  Government  of  Verbs. — ^There  is  a  great  variety  in  the  oases 
used  with  verbs,  depending  apparently  upon  the  nature  of  the  action 
expressed  by  the  verb.  An  examination  of  the  commonest  words  in 
the  Oospel  show  them  governing  cases  as  follows : — 

(0)  With  aeeuBotive  or  no  case  ending,  when  the  verb  expresses 
the  direct  action  of  one  thing  upon  another.  Examples — baptise, 
behold,  cast  out,  cleanse,  Confess,  cut,  do,  drink,  eat,  forgive,  make, 
ponr,  preach,  prepare,  send,  take. 

(3)  With  dative  when  action  of  one  thing  influences  or  is  directed 
towards  another.  Examples — ask,  believe,  betray,  blaspheme,  call^ 
oome  to,  convulse,  fear  (for),  give,  have  dealings  with,  inform,  kneel 
to,  know,  lead,  minister  to,  pity,  punish,  rebuke,  say,  see,  seek,  send, 
show,  teach,  tell,  tempt,  testify,  throng,  watch. 

{e)  With  ablative  when  the  action  arises  from  the  influence  of 
another.     Examples — ^fear  (arising  from  something),  issue. 
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{d)  With  ergatm^  when  subject  and  object  are  both  affected  in 
the  same  way.  Examples— enter  {uti%,  Macgillivray  utetpa,  approach), 
follow  (go  when  something  else  goes),  touch  (two  things  come  in 
contact. 

§  XI. — Numerah  and  Msasures, 

1.  The  Numeral  system  of  the  Western  tribe  of  Torres  Straits 
islanders,  collectively  called  in  this  Study  the  Saibai,  has  been  very 
fully  discussed  in  the  Ethnography.  (See  Joum.  Anthropological 
Institute,  toI.  zix.,  1890,  pp.  803-306.)  What  follows  is  mainly  a 
reprint  of  that  notice,  with  some  additions  from  the  Gospel. 

Throughout  the  Western  islands  of  Torres  Straits  there  were 
practically  but  two  numerals,  urapun  and  dkdsdf  which  are,  respec- 
tively, one  and  two.  Three  is  okosa  urapon,  four  is  okosa  okoaoj  five  is 
4Jkosa  oioia  urapon^  six  is  ohoia  okosa  ohosa^  beyond  that  they  usually 
say  r«,  or  **  a  lot." 

There  is  a  decided  tendency  to  count  by  twos  or  couples. 

The  following  Table  shows  the  variations  in  the  numerals  as  they 
Appear  in  the  various  vocabularies : — 


1.  wdrdpdne, 

2.  quasBur^     . 

8.  itquanwr-wdrdpune^ 

1.  wardbon^    . 

2.  augosa, 

3.  waraion-auffoaaj . 

1.  iffarapon,    . 

2.  uketar, 

S.  ukesar-iporapon,  . 

1.  urapon, 

2.  husaj 

3.  tusaurapun^ 


Kowrarega  {s%e). 
[n.  p.  301]. 


Macgillivray 


The  Western  tribe  as  a  whole. 
•  ;  Wyatt  Gill  [p.  226]. 


Masig.    D'Albertis  [n.  p.  887]. 


Masig.    Stone  [p.  252]. 


1.  taaraj  urapon, 

2.  uka^ 


I  Saibai.    Sharon 


MB. 
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1.  urapon, 

2.  ukasar, 

3.  uia-modohigal, 

4.  ukasar-ukasaTj 

1.  fcaraf  urapon, 

2.  uiasoTj 

3.  ukamodohtgai, 

4.  uka-uka,     . 

1.  ^dpun,  arapunif 

2.  dkdta, 

8.  di^aa  drdpun, 

2.  oJtasara, 

3.  <Mb«ara-irtfraptt, 


SaibaL    Macfarlane  xs. 


Oospel. 


urapun, 


Moa,  Badu,  Mabniag,  Nagir,  and 
Tnd.    [A.C.H.]. 


Tud.    Curr  [i.  p.  684.] 


Huralug.    [a.c.h.]. 


1.  UrdpHnif  drdpuni 

2.  ukdsa,  Okdsdy 

3.  hdddglli,     . 

One  hand,  urapuni^^tdl,  probably  stood  for  five  objects,  and  two 
hands,  okosa  getal,  tor  ten,  bat  it  is  doubtful  whether  ten  would  be 
recognised  as  being  composed  of  fiye  twos,  i,e,,  okosa^  okosa,  okosa, 
-okosa,  okosa.    A  Badu  and  a  Moa  man  both  gave  wdgetol  wdgitdl  for  ten. 

In  Muralug  h&ddgili  suggests  that  they  originally  counted  up  to 
three,  probably  through  Australian  influence.^  The  word  hadagili  is 
a  derivative  from  hagadiy  perhaps  meaning  all  or  both  (the  other 
numbers).  Badagtnga,  another  derivative  from  the  same  root,  is  used 
in  the  (Gospel  for  ''  whole,  entire."' 

1  The  following  are  some  examples  of  Australian  numeralB : — 


West  Australia, 
Gudang  (liacgHlivray), 
Cape  York  (W.  W.  Gill), 
BaiBesBay, 
Moreton  Bay, 
Lake  Macquarie, 


1.  (fain, 

1.  epidmana. 

1.  pirman. 

1.  loca, 

1.  kamarah. 

1.  wakol, 
*Badaffi  itself  may  be  a  derivatiTe  from  a  root  hoda,  which  appears  in  bodo' 
iogtm,  the  left  (t.^,  tiie  other)  side.  Bodagi  would  thus  mean  "  not  the  others  '* 
{%.$.,  first  and^seoond  fingers)  or  the  remaining  three. 

B.I.4  P&OO.,  SSB.  m.,  VOL.  IV.  u 


2.  gudjal. 
2.  eUbaiu. 
2.  labai. 

3.  warhrang. 
3.  dama. 

2.  oriea. 
2.  huUa. 
2.  huloara. 

8.  mudyan. 
3.  ngoro. 
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There  was  also  obtained  at  If  uralug  ina  naiUgH  (this  here  hand),  or 
ndtHgei  (this  hand)  for  five ;  nabigei  nahiget  for  ten ;  nabikoku  (this 
foot),  for  fifteen;  and  fiabikoku  fiabikoku  for  twenty.  Nabiget  can 
hardly  be  said  to  be  the  name  of  the  number  fire,  but  that  there  were 
as  many  of  the  objects  referred  to  as  there  are  fingers  on  one  hand.* 
In  the  same  island  fnaura  was  given  for  100  (probably  mura  ''  all "), 
and  kaigasa  for  1000  {kdi  gUrsoTj  a  great  many),  but  these  are  not  true 
numerals. 

The  words  wara^  uka  which  appear  in  the  Saibai  vs.  and  in  the 
Oospel  for  one,  two,  are  probably  the  root  forms  of  the  numerals. 
Wara  is  also  used  for  other,  a  certain,  in  the  Gospels,  and  uka  appears 
as  a  verb,  ukamoiny  to  double.  Uka-modohigal,  used  for  three  in  the- 
Oospel  is  also  formed  from  uka,  Hodobigal  means  ''  the  fellow  which 
makes  up  (three)  "  from  the  verb  modohiay  to  answer,  pay,  i.e.  give  in 
return,  and  the  noun  igal.    Gf .  Daubai  modohe,  to  make  up. 

The  demonstratives  ino  (singular),  ipdl  (dual),  and  ita  (plural),  are- 
sometimes  used  with  one,  two,  and  three.  One  Muralug  informant 
gave  1 B  ino  urapuni  (this  one),  2  =  ipal  ukosa  (those  two),  3  =  ita 
badagili  (those  not  the  other  two),  4  =  ipal  ukota  ukosa,  5  -  ipal  ukosa 
ino  urapuni,  and  6  =  ipal  ukosa  ukosa  ukosa  or  wara  badagili. 

Counting  is  usually  performed  on  the  fingers,  beginning  with  the 
little  finger  of  the  left  hand.  This  was  probably  the  original  method. 
There  was  also  a  system  of  counting  on  the  body  by  commencing  at 
the  little  finger  of  the  left  hand,  kotodimura^  then  following  on  with 
the  fourth  finger,  kotodimura  gomgozinga  (or  guruzinga) ;  middle  finger, 
il  get ;  index  finger,  klak-nitdi-get  (spear^hrowing  finger) ;  thumb, 
kabaget  (paddle-finger);  wrist,  perta  or  tiap;  elbow  joint,  kudu^ 
shoulder,  zugu  kwoik ;  left  nipple,  euiu  madu  (breast-fiesh) ;  sternum, 
koeay  dadir ;  right  nipple,  sum  madUj  and  ending  with  the  little  finger 
of  the  right  hand.  (These  names  were  obtained  at  Mabuiag ;  those 
used  in  Tud  and  Muralug  are  somewhat  different).'  This  gives 
nineteen  enumerations,  of  which  eleven  to  nineteen  are  merely  inverse 


'  These  are  suggestiye  of  the  Lifu  vigeeixnal  Bystem,  and  are,  perhaps,  imitationa 
of  it. 

' Macfarlane's  M8.  gives  a  similar  list  for  Saibai: — 1.  urapon;  2.  wardadim 
(other  finger) ;  3.  ffadA^im  (middle  finger) ;  4.  Aa/a^omYM,  spear  thrower ;  6.  kuiku' 
dimo,  chief  finger  or  thumb  ;  6.  perta,  wiist ;  7.  kudu  (elbow) ;  8.  tuffu,  shoulder  ; 
9.  sunt,  breast;  10.  kabu,  back ;  12.  wadsgam  tugu,  shoulder  on  the  other  side. 
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repetitions  of  one  to  nine.  The  names  are  simply  those  of  parts  of  the 
body  themselves,  and  are  not  numerals.^ 

An  unexplained  word  laeld  is  nsed  with  numerals  in  Mk.  vi.  7. 
See  Vocabnlary. 

This  system  conld  only  have  been  used  as  an  aid  to  counting,  like 
using  a  knotted  string,  and  not  as  a  series  of  actual  numbers.  In  a 
question  of  trade  a  man  would  remember  how  far  along  his  person  a 
former  number  of  articles  extended,  and  by  beginning  again  on  the  left 
little  finger  he  could  recover  the  actual  number. 

Only  the  old  men  are  acquainted  with  this  method  of  enumeration, 
and  it  is  now  superseded  by  the  European  system. 

All  the  numerals  now  in  use  are  borrowed  from  the  English. 
Simple  arithmetic  is  taught  in  the  Mission  Schools,  and  the  ciphers 
are  all  introduced. 

Seasoitb. 

'<  There  was  no  division  of  the  year  into  months  or  days,  and  the 
years  were  never  counted.  Time  was  usually  reckoned  by  suns  or 
days,  and  by  moons  or  months." — {Ethnography,  p.  803.) 

The  year  wato  is  divided  into  two  seasons — aihu,  the  period  of  the 
south-east  winds,  and  huhi^  the  season  of  the  north-west  monsoons* 
MacgOlivray  gives  aihow^  summer  or  dry  season ;  huhi^  winter  or  rainy 
season.  With  regard  to  other  seasons  there  is  some  uncertainty,  and, 
perhaps,  a  confusion  of  names.  Macfarlane  gives  huki^  spring ;  and  hutt, 
autumn,  as  divisions  of  the  year  sa&iwaur.  In  the  Gospel  (Mark,  xiii. 
18)  winter  is  translated  aigi  tonar,  foodless  time ;  summer  (Mark,  xiii. 
28)  is  ddkal  natwb ;  and  harvest,  Imrugomel  (Mark,  iv.  29).  Macgil- 
livray  gives  also  malgui  {i,e,  growing)  as  spring  and  autumn,  and 

1 A  similar  system  of  counting  is  found  in  parts  of  New  Guinea.  Chahners* 
*' Pioneering  in  New  Guinea,"  p.  75,  gives  fourteen  numerals  of  Kaevakuku 
Elema  as  follows: — 1.  harohapo,  small  finger  of  left  hand;  2.  orahoka,  next 
finger;  3.  irohiho,  middle  finger;  4.  hari,  fore  finger;  6.  hWf  thumb;  6. 
ukofj  wrist ;  7.  para,  fore  arm ;  8.  arty  elbow ;  9.  kae,  upper  arm ;  10.  hero, 
sboulder;  11.  Aoraiv,  neck;  12.  avaku,  ear;  13.  ubuhai,  eye;  14.  wfira,  nose. 
It  is  then  continued  down  the  right  side  to  the  small  finger  of  the  right  hand. 
Also  in  describing  the  Orokolo  (Elema  coimtry]  counting  lie  says  : — **  In  counting 
they  hegin  with  the  small  finger  on  the  left  hand  and  go  up  to  the  arm — by  the 
neck,  ear,  eye,  and  nose — to  the  other  side,  then  down  the  right  arm,  ending  at  the 
small  finger  thereof."    {**  Work  and  Adventure,"  p.  163). 

M  2 
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sukn^i,  the  turtUng  season.  <<  Smrlangi^  the  season  when  the  tortle  is 
'  &st '  (t.#.  copulating) ;  this,  at  Gape  York,  usually  extends  from 
about  the  middle  of  October  until  the  end  of  November,  but  the  limits 
are  not  constant." — {Ethnography^  p.  850.) 

The  times  at  which  certain  constellations  {Dorgai)  appeared  were 
noted,  and  these  became  the  tonar  or  signs  for  particular  danoes  or 
occupations.  Thus  in  Tud,  the  star  Eerherli,  which  appeared  when 
food  was  ripe,  became  the  sign  for  the  dancing  of  the  hap  garig  (see 
Ethnography^  pp.  303,  365).  The  Dorgai  waralaig  was  one  of  the 
constellations  of  Aibu  {LegmdSf  i.,  p.  31),  while  the  Dorgai  kukHaig, 
and  BUf  the  Pleiades,  appeared  at  the  dancing  season  in  iuhi  (/.  c,  p.  31). 


Points  ov  thx  Coicpass. 

As  in  Miriam,  these  only  approximately  correspond  to  the  European 
terms,  and  are  named  from  the  prevailing  winds.  The  authorities 
often  differ,  and  some  of  the  words  are  probably  descriptive  of  the 
position  of  the  speaker  rather  than  true  names.  We  have  found  the 
following  words : — 

N.,  Kaigai^  Nangap^  Naida-ibgam  (north  side).    This  is  probably 
the  Miriam  Naiger. 

N.-W.  wind,  KM.    Mac  Qregor  gives  Hukagnabaguia. 

S.,  Je  (Mac  Qregor)  ;  {Pin)nangapf  Zddogam  (Maofarlane). 

S.-E.  wind,  Waura,  Aibu. 

E.,  Palagiz  (rising),  Poipetegam  (look  out  side),  Waradogam  (other 
side).    Macfarlane  also  gives  Pinapai. 

E.  wind,  Waura, 

W.,  Oaigapudizo  (sun  sets),  Wagedegam  (behind  side),  KukidGgam 
(side  of  west  wind). 

Vr.  wind,  Kuki.    (Mac  Gregor). 
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IX. — SpsGDCEirs  OF  THE  Saibai  Laitouage. 

1.  The  HsAijire  of  the  Lefeb. 

{Marky  i.  40-45.) 

40.  Wars  lepera  nubepa  uzar,  a  mnlpa  patritiz  nubepa  a  iamuliz 
keda,  nginanga  sike  ubinemepa,  ngnlaig  ngona  butupatan  gougan 
ainuL 

41.  lesn  nubepa  wakaeasin,  a  noi  geto  pagaean  a  nnbia  nidiz,  a 
iamnlig  keda,  Ngai  ubimepa  ngi  mamu. 

42.  SToi  mnaain  iamuliz  mata  dobura  adapamizin  nongo  lepera,  a 
mina  ngadalenga. 

43.  lesu  koima  gudo  wadan  nnbepa  a  waean  nubepa,  a  iamuliz 
nubepa  keda. 

44.  Wara  mabaegopa  mulaigi,  wa  nzar,  ngibepa  iakman  wakaia 
niamai  mabaeg,  a  poiban  Mose  nanga  ia  utumiz  tana  mulpa  tonar 
tritran  ngi  wara  ngadalngange. 

45.  A  noi  uzar,  kuikaiman  koima  maumizin,  a  garouian  senabi  ia, 
keda  zingo  noi  kora  waig  uzar  senabi  lago ;  noi  iawaig  siei  mabagi 
lago,  tana  nainanope  uzar  nubepa  sieiki. 

2.  The  Soweb. 

{Mark,  iv.  3-9.) 

3.  STgita  karengemiziu,  ngapanagemiu,  ngapa  uzar  senabi  wara 
mabaeg  utun  a  utun. 

4.  A  noido  ka  mata  utuipa,  durai  siei  putizi  iabugudanu,  ngapa 
mangizo  urui  palgizo  a  purutamoin. 

5.  Burai  gimal  muko  putizi  ina  magina  baradar,  mata  dobura 
malegui-adany  pepe  baradarangu. 

6.  A  goiga  palgizo,  baradar  koamasin,  a  kainga,  wa  ramoginga. 

7.  Durai  tutizi  pui  patralai  dadal,  kadaipa  mdegui  adan  pui 
pratralinge  a  apapa  ngurotaeamoin,  a  kousagimael. 

8.  Burai  putizi  ina  mina  baradaranu,  a  tarotaiz,  a  sirisiri,  akousa- 
lenga ;  a  kousa  aidainga  thorte  nainonop  a  sikiste,  a  wan  handed. 

9.  Noi  iamuliz  tana  mulpa  keda,  mi  mabaeg  kaura  aidainga,  noi 
karengemin. 
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3.   ThB  WiCK£D   HuSBAKDMXir. 

{Mark,  xii.  1-9.) 

1.  lesu  lako  kuika  iman  tana  mnlpa  iamuliz  ia  mina  mfitangada- 
gid,  keda,  wara  mabaeg  vineu  Apo  sowagai  a  papagan,  apo  kaiko 
mamu  nanitan,  a  moidan  senabi  lago  apau  danal  patai  lago,  geto 
wani  mabaegopa  danal  pataipa  apo,  a  nzar  kdisigapa. 

2.  A  aingu  tonar,  noi  waean  wara  niai  kazi  tana  mulpa  dwagoia 
mabaegopa,  a  dorai  vine  kousa  mani. 

3.  Tana  ki  nnbepa  gasaman,  a  nubepa  mataman,  a  ngnro  weidan, 
a  noi  iaginga. 

4.  Noi  waean  wara  niai  kazi  tana  mulpa ;  tana  nubepa  kula  taean 
kuikupa  papolamoipa  a  nubepa  nguro  weidan  geto  langaizinga. 

5.  Noi  waean  wara,  tana  nubepa  uma  mataman ;  a  durai  koigorsar, 
a  durai  mataman  a  durai  uma  mataman. 

6.  Mata  siei  nubia  noidail  kazi,  noido  noino  waean  tana  mulpa, 
a  iamuliz  keda,  Tana  ngau  kazipa  akan. 

7.  Tana  sowakaiu  mabaeg  ia  uman  sei,  keda,  Butapa  ina  ngalpa 
nubepa  mataman,  a  nongo  za  ngalpan  zapul. 

8.  Tana  nubepa  gasaman,  a  uma  mataman,  a  yine  apangu  adataean. 

9.  K\iikulumai  vine  apangu  miei  mani?  a  noi  mangizo  tana 
mulpa  sowaki  lagopa  mataman,  a  vineu  ap ;  wara  mabaeg  pange  turan. 

4.  Thb  Last  Passotieb,  BsxaAYAL  and  Trial  of  Ghbist. 
{Mark,  xiv.  1-72.) 

1.  Muasui  ukasar  goiga  ina  paseka,  senabi  areto  levene  ginga; 
tanamun  koi  gorkoziu  wakaea  uiamoin,  a  tana  minarpolai  mabaeg 
tana  luman  wara  iabugud  noino  gasaman  senabi  paruidan,  a  noino 
uma  matan. 

2.  Tana  iamuliz,  keda,  -Maigi  senabi  ta  mura  mabaegongu  silamai- 
lai. 

3.  lesu  Bethanianu  apatanori  senabi  Simonan  lago  ina  lepera ;  noi 
apatanori  a  aipurutan,  wara  ipokazi  boi  mangizo  binibini  laig  alabasa 
muinu  muro  mina  za ;  na  muasin  papalamoin  senabi  binibin  alapasa, 
na  paieudan  nongo  kuikunu. 

4.  Durai  mabaeg  tabukiri,  a  iamuliz,  keda,  mipa  kasa  pa  ieudan 
senabi  muro  ? 
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5.  Sike  mnasin,  zabutamoin  sena,  ukamodobigal  magina  ina 
handede,  senabi  denari  modobia  zagi  mabaegopa  poiban  tana  nabepa 
tabnkiri. 

6.  lesu  iamuliz,  keda,  maigi  nabepa  tabukiri ;  mipa  ngita  nabepa 
ipi  dado  mani  ?  kapu  za  geto  ina  nado  ngaeapa  mani. 

7.  Mata  sena  ngita  mnnia  zagi  mabaeg,  ngita  ngulaigo  nidizi  kapu 
zageto  tana  mulpa  senabi  tonar  ngita  nbin  meamaipa;  ngai  ngaru 
niaiginga  ngita  mnnia,  ino. 

8.  Na  muasin  nidizi  nana  ngolaig ;  na  sulan  ngan  gamuna  a 
jsamiaLk  ngaeapa  maramatoiaipa. 

9.  Mina  ngai  ngita  mnlpa  iamnliz,  keda,  senabi  lagd  mnra  ina 
apal  maumizin  ina  evangelia  sena  iadu  palgan  senabi  nanu  zageto, 
nabepa  ngona  numani. 

10.  Wara  tuelv  kuiku  mabaeg  nel,  luda  Isakariota,  a  uzar  koi 
^arekaziu  wakaeuiamoin,  noido  noino  gndaran  tana  mulpa. 

11.  Tana  karengemin,  tana  ikatiaipa  a  tana  nubepa  puzariz  a 
mani  nubepa  poiban.    Noi  iabu  luman  a  lesun  gudaran. 

12.  8enabi  kulai  goiga  ina  areto  levene  ginga,  senabi  tonar  nrui 
mataman  a  pasekapa  wakaia  uiamoin,  nongo  niai  kazi  iamuliz  nubepa 
kcda,  Kginu  ubin  mai  nalaga,  a  ngoi  butupatan  a  ngi  purutan  senabi 
paseka? 

13.  Noi  waean  ukasar  uongo  niai  kazi,  a  iamuliz  pala  mulpa,  keda, 
ngipel  uzar  senabi  lagapa,  a  ngipel  dadamangiz  wara  mabaigia  a  buiu 
ngukulnga  patra  uradiz ;  a  nubepa  peltaean ; 

14.  Senau  noi  muia  utiz,  iamuliz  lagau  lagopa,  Ngurupai  mabaeg, 
keda,  nalagi  azazi  mabaeg,  senabi  ngai  pasekanu  purutan  a  ngau  nia 
kazi? 

15.  Koido  sesitaman  ngipelpa  wara  koi  ngabad  gimal,  poidamoi- 
.zinga  a  butupataizinga,  kapuza  moidemin,  ngoi  mulpa  siei. 

16.  Senabi  nongo  niai  kazi  palae  uzareman,  a  mangeman  senabi 
lagonu,  a  iman  keda  noi  nanga  mido  pala  mulpa  iamuliz,  palae  butu- 
patan senabi  paseka. 

17.  A  kutrapa,  lesu  mangizo  kalmel  tuelv  mabaeg. 

18.  Tana  apa  nitaman  aipa  purutaipa,  lesu  iamuliz,  keda,  Mina 
ngai  ngita  mulpa  iamuliz,  keda  wara  ngau  kalmel  ai  purutan  ngona 
gudaran. 

19.  Tana  kuika  iman  watri  wakasin,  a  iananab  nubepa  iamuliz, 
keda,  Mido  ngai  ?  wara  keda,  mido  ngai  ? 
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20.  lesu  modobia  iamnliz  tana  mnlpa  keda,  Wara  tana  muD 
tuely  mabaegangu,  senabi  mabaeg  ngau  kalmel  ai  pagan  senabi 
peleit. 

21.  Eapuza  senabi  mabaegon  kazi  keda  ngadalnga  minarpalan 
nubepa,  ngau  knpalenga  senabi  mabaeg  ino  mabaegau  kazi  gudaran^ 
dke  kazi  mani  aiginga  wa  noi  mamu. 

22.  Tana  purutan,  lesu  areto  mani,  a  eso,  a  maginu  mani,  a  tana 
mulpa  poiban,  a  iamuliz,  keda,  mani,  purutan,  senabi  ngau  gamu. 

28.  Noi  mani  senabi  ngokiai,  a  eso,  a  tana  mulpa  poiban,  a  tana 
mura  waniman. 

24.  lesu  iamuliz  tana  mulpa,  keda,  Ngau  kuluka  ina  kain  ia 
utumiz  paieudan  tana  mulpa  mura  mabaegopa. 

25.  Mina  ngai  ngita  mulpa  iamuliz,  keda,  ngai  lako  wonigi  senabi 
vinau  kousangu  kurusipa  inabi  goiga  ngai  lako  nungu  ngu  waniza 
kain  senabi  Augadau  baselaia. 

26.  Tana  muasin  napoidan  wara  na.  Tana  uzar  senabi  pado- 
Elaio. 

27.  lesu  iamuliz  tana  mulpa,  keda,  Ngita  mura  getowaniza 
ngaunguzo  nabi  kubi  kubilo  ina,  muasin  minar  palan,  keda,  Ngai 
mataman  mamoe  danal  patai  mabaeg,  a  mura  mamoe  nainonob  uzar. 

28.  Muasin,  a  ngai  lako  igililenga,  ngai  kulai  uzar  ngita  mun 
parungu  Oalilaiapa,  nigita  kai  wagel. 

29.  Petelu  iamuliz  nubepa,  keda,  Sike  tana  mura  nginungu  geta 
uraniz,  ngai  kai  launga. 

SO.  lesu  iamuliz  nubepa,  keda,  Mina  ngai  ngibepa  muliz,  ngi 
ukamodobigal  ngaungu  gudo  tadiz,  nabi  kubilu  ina,  a  kalakala  ukasar 
poibaiginga. 

31.  Noi  koi  ma  iamuliz,  keda,  Ngai  ngibia  kalmel  umanga,  wa, 
ngai  nginungu  gudo  todaiginga,  Mata  keda  tana  mun  mura  ia. 

32.  Tana  mangizo  wara  lago,  Oethesemane  nel,  lesu  iamuliz 
nongo  niai  kazi,  keda,  Apatanoromoiu  ina,  kurusipa  ino  muasin  ngai 
toitu  pagizo. 

33.  Noi  Petelulpa  angan,  a  lakobo,  a  loane  a  kuika  iman  korkak 
koamasin,  a  mazarpagan. 

34.  Noi  iamuliz  tana  mulpa,  keda,  ngau  mari  mina  koi  kikiri,  keda 
kiMri  umo  nanga  mido  ;  ita  kou  nitamau  a  poipiam. 

35.  lesu  kopa  amadan  uzar,  a  baradaranu  apatanoriz,  a  toitu 
pagiz,  a  nubia  mangaginga  senabi  haua  siei  nubia  sike  ngulaig. 
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36.  lesu  iamuliz,  keda,  Aba,  Baba,  ngi  ngulaig  zanguzaDgu  mura 
nganngu  mani  senabi  binibini  ina,  ngan  ubilnga  lako  maigi,  kapoza 
nginn  ubilnga. 

37.  Koi  mangizo  a  iman  tana  a  ntui ;  noi  iamnliz  Peteln,  keda, 
Simonae,  ngi  ntui  ?  ngi  magao  ginga  poipiam  senabi  bana  urapon. 

38.  Ngita  poipiam,  a  toitu  pagiz  ngita  muia  utaiginga  senabi 
nntan ;  mari  magao,  a  gamu  gogainga. 

39.  lesu  lako  uzar  toitn  pagizo,  a  iamuliz,  senabi  urapu  ia. 

40.  Noi  lako  kunia  tridizo  a  imiz  tana  a  lako  utui,  tana  mun 
pnruka  maitui,  tana  korawaig  nubepa  modobia  iamuliz. 

41.  lesun  uka  modobilgal  mangaiL  a  tana  mulpa  iamuliz  keda, 
ngita  mnn  ntui,  ngonapudizo ;  keda  mangizo  iua  haua;  ngapanagemiu, 
Mabaegan  kazi  muasin  kobegad  karumpalan  setabi  mura  mabaegau 
watri  geto. 

42.  Kadaini  tamau,  ngalpaldui  pa ;  ngapanagemiu,  amadan 
aenabi  mabaegan  sgona  gudaran. 

43.  Noi  kozi  muliz,  luda  mata  dobura  mangizo  wara  kalmel  tana 
munia  tnelv  mabaeg,  noi  kalmel  mura  mabaeg  koi  kuiai  turik  a 
gabagaba  patra  uradiz,  tana  mulngu  wakai  uiamoi  mabaegangu,  9 
minar  polai  mabaeg,  a  durai  moroigal. 

44.  Noido  senabi  mabaegan  noino  gudaran,  tana  mulpa  iamuliz, 
keda,  senabi  mabaeg  ngato  gudo  tapaman,  wa,  sena  noi,  noino  gasaman, 
a  k5ima  kai  puzaiomoin. 

45.  Noi  mangiz5,  noi  mata  dobura  lesulpa  uzariz,  a  iamuliz  keda, 
Babi,  Babi,  a  noino  gudo  tapaman. 

46.  Tana  nubepa  geto  pagaean,  a  noino  gasaman. 

47.  Wara  tana  murungu  kadaitariz,  a  kuiai  torik  dokopingn 
pardan,  a  mata  man  senabi  mabaegau  wakaia  uiamoi  lagau  niai  kazi,  a 
nono  kaura  patan. 

48.  lesu  iamuliz  tana  mulpa,  keda,  Mido,  ngita  ngaeapa  boie  uzar 
keda  pum  mabaeg  nanga  mido,  kuiai  torik  a  gabagaba  patra  uladiz 
ngaeapa  mataman  ? 

49.  Ngai  ngita  munia  wakai  uiaipa  puzipu  senabi  dana  ngoro 
ngomai  lagopa,  a  ngita  ngdna  gasamoiginga,  mata  ngadagid  senabi  ia 
minarpalan. 

50.  Tana  mura  nubepa  geto  wanemin,  a  arizo. 

51.  Wara  kawa-kuig  nubia  asin,  nongo  gamu  abizo  dumawagu  sak 
wali  lino  abaiginga ;  durai  kawakun  noino  gasaman. 
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52.  Noi  geto  waniz  senabi  sake  wall  lino  a  kasa  kupal  arizo. 

53.  Tana  lesun  gasaman  tana  mnlpa  koi  gorkozipa  wakai  uiamon 
mabaeg,  a  tana  minar  polai  mabaeg. 

54.  Petelu  nubia  wagel  gabudan  ulaipa  senabi  ngabado,  koigorkozin 
wakai  umai  lago,  a  kalemel  niai  kazi  apata  nori,  a  muipa  koamapa 
kalmel  niai  kozia  apatanori. 

55.  Tana  durai  koigorkozin  wakaia  uiamoin,  tana  ia  balbaigi  palan, 
a  nubepa  wakain  pagaipa  a  noino  mataman ;  a  imaiginga. 

56.  Koi  gonar  mabaeg  nubepa  ngolkai  iamuliz,  a  tana  nainonobe 
iamaliz. 

57.  Darai  kadaini  taman  nnbepa  ngalakai  ia  taean,  keda. 

58.  Ngoi  karengemin  noi  iamaliz,  keda,  Ngato  idimoin  senabi 
lago  getau  moidai  zinga,  seta  nka  moddbilgal  goigoil,  ngato  wara 
moidan  getan  moidaiginga. 

59.  Tana  nrapon  iabu  ia  mulaiginga. 

60.  Tana  mun  wakai  uiai  mabaeg  dadal  kadaitariz,  a  lesulpa 
iapnpoibizi,  keda,  Ngi  modobia  iamulaigiaf  tana  mun  ia  miei 
ngibepa  imulizilamizo  ? 

61 .  lesu  ia  mulaiginga,  a  modobia  maiginga.  A  tana  mun  koigar- 
kazi  wakaia  uiamoin  alako  nubepa  iapnpoibizi,  keda  iamuliz,  nubepa, 
ngi  Keriso,  ngi  Mamal  totiu  kazi  ? 

62.  lesu  keda,  Ngai  ino ;  ngita  iman  kai  Mabaegan  kazi  getadogam 
apa  tanori  senabi  Parpar,  kalmel  daparau  zia  uzar. 

63.  Senabi  koi  gorkoziu  wakai  uiamoin  noido  nongo  dumawakn 
paiele  gamoin,  a  iamuliz,  keda,  Mipa  wara  ia  imulizilamizo ; 

64.  Ngita  muasin  karengemin  Augada  gegeto  pugan ;  ngita  mun 
wakai  tama  main  mido  ?  Tana  mura  kuduman  keda  mata  ngadagid 
noi  umanga. 

65.  Durai  mabaeg  kuika  iman  noino  mosan  sulupan,  a  nongo  pam 
supu  nuran,  getan  nubepa  mataman,  a  iamuliz  nubepa  keda,  pa  perofeta 
lako,  tana  niai  kazi  noino  mataman. 

66.  Petelu  apatanori  ngabadonu  muinu,  wara  ngawakazi  uzar 
koigorkozin  waia  uiamai  lagau  niai  kazi. 

67.  Kado  Petelun  iman  muingu  koamapa,  na  nubepa  nagiz5  a 
iamuliz,  keda,  Ngi  senabi  mabaeg  kalmel  lean  Nazaretalaig  ? 

68.  Petelu  gudo  tadiz,  a  iamuliz,  keda,  Ngai  korawaig,  ngato 
mamu  ngurupaiginga  senabi  nginu  ia,  Noi  adapadan  ioungapa,  a 
kalakala  poibiz. 
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69.  Lako  noino  iman  senabi  ngawakazi  niai  kazi,  a  kuika  iman 
iamnliz  kadain  sei  mabaegopa,  keda,  Wara  tana  mun  ino. 

70.  Petelu  lako  gudo  tadizo,  soabaginga  a  senabi  kadai  tarai 
mabaeg  a  iamuliz  Petelu,  keda,  dke  mina  ngi  wara  tana  mun  mabaeg 
ngi  Oalilailaig,  ngita  mun  urapon  iangukudu. 

71.  Petelu  kuika  iman  bogaHbogail  gudo  tadiz,  keda,  ngai  kora- 
waig  nabi  mabaeg  ina  ngita  mulpa  iamuliz. 

72.  A  kalakala  ukasare  poibizi,  Petelu  ngonanu  mani  senabi  lesun 
ia  nubepa  mulizo,  keda  ngi  uka  modobilgal  ngaungu  gudo  tadizo,  a 
ukasar  launga,  kalakala  poibiz,  noi  ngona  numani,  a  noi  mai. 


X.— Saibai  akd  Ekgush  Yocabulaby. 

This  Vocabulary,  of  about  8400  words,  is  compiled  cbiedy  from  the 
less,  of  Sharon  (ms.  8),  Macfarlane  (hs.  6),  and  Haddon  (hs.  8),  but 
all  the  words  contained  in  other  vocabularies  have  been  added. 
Words  unmarked  may  be  regarded  as  the  common  language,  and  are 
found  in  the  Translation  (16)  and  in  Macfarlane's  list  (ms.  6);  in 
other  cases  the  exact  locality  in  which  the  word  was  obtained  is 
marked  as  follows: — 

s.  Saibai,  from  Sharon  (ms.  8). 

M.  Muralug,  or  Prince  of  Wales  Is.,  from  Jukes  (Port  Lihou)  (1), 
Macgillivray  (Kowrarega),  (2),  and  Haddon  (ms.  8). 

B.  Boigu,  or  Talbot  Is.,  and  Saibai,  from  MacOregor  (28). 

Mg.  Masig,  or  Yorke  Is.,  from  Jukes  (Masseed),  (1),  Stone 
(Machik),  (10),  and  D'Albertis  (9). 

T.  Tud,  or  Warrior's  Is.,  from  Curr  (15). 

Mb.  Mabuiag,  or  Jervis  Is.,  from  Savage  (ms.  7). 

The  lists  collected  by  one  of  us,  contain  words  from  all  of  the 
above,  as  well  as  from  (k.)  Nagir,  or  Mount  Ernest,  Moa,  or  Banks' 
Island,  and  Badu,  or  Mulgrave  Island. 

The  cases  of  nouns  and  verbal  expressions  are  given  with  the 
simplest  form  in  square  brackets.  The  numbers  in  curved  brackets 
refer  to  the  pages  in  the  Ethnography  ('' Joum.  Anthrop.  Inst."  xix. 
1890),  where  the  object  mentioned  is  described. 
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Saihai-English  Vocabulary, 

Ay  ecnj.  and,  also ;  but. 

aba  (m),  pron,  dual,  us  two. 

abaiginga,  a,  not  corered,  uncovered,  bare,  naked. 

abal,  ».  a  single  fruit  of  the  pandanus. 

aban  (m),  pron,  our  (indusive  dual). 

abeipa  (m),  r.  to  cover  over,  overshadow,     [aban]. 

abizo,  n.  a  covering. 

abul  B  abal ;  abul-dan'  (lit.  pandanus-eye),  the  kernel  of  the  pandanua 

fruit, 
ada,  ad,  out. 

adabada-mitalnga  (b),  ».  brackish  water, 
adabadu  (b),  n.  salt  water, 
adabu  (m),  n.  salt  water, 
adadadagainga  (b),  v,  to  dine, 
adadogam,  n,  outside,    [adadogapa.] 
adakado,  ad.  through, 
adal,  ad,  out. 

adan,  a.  open,  opened ;  v.  from  adeipa. 
adapa,  ad,  out,  away,  ofip. 
adapadan,  a,  past ;  v,  to  issue, 
adapagan,  v,  to  come  out ;  adapagan  gulngu,  come  out  from  the  ship. 

Mark,  vi.  54. 
adapakadaman,  v,  to  peel, 
adapamani,  v,  to  remove,  to  take  away, 
adapamizin,  v,  to  depart,  to  go  out,  to  escape, 
adapa-taean,  v,  to  throw  away, 
adapa-tamoin,  v,  to  escape, 
adapa-waean,  v.  to  disperse. 

ada-pudiz,  adaputiz,  a,  superior,  highest;  ad,  beyond, 
ada-puidan,  v,  to  eject,  extend, 
ada-taean,  r.  to  leave,  to  abandon,  to  reject, 
adautubaba  (b),  n.  a  wing  feather.    Cf .  baba. 
ada-wakaimizin,  v,  to  spite, 
adeipa  (m),  v,  to  go  out ;  to  perforate,  cf.  adan. 
adi  (h),  n.  a  mythical  person  turned  into  a  rock.     (Legends,  i.  181)» 

Cf .  Miriam  Ad. 
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adi  (b),  ».  a  story  or  tale. 

adia(?),  Mark,  iv.  11. 

adigila  (t),  adizela  (t),  n.  a  wig. 

add  (b),  n.  a  goose. 

ado&ma  (m),  n.  an  uncle;  mother's  brother.     Cf.  tati,  kenba  tati, 

waduam. 
adiidziolai  (t),  «.  a  wig.    Gf .  adigila. 
adzar  (m),  a.  forbidden  as  food, 
ae,  exelam.  ah !     Mark,  zv.  29. 
aewidan, 

aga,  n.  an  axe ;  aga-turik,  aga-tori,  an  iron  axe. 
agaleg  (m),  n.  an  eagle, 
agu  (Mb),  It.  a  platform  on  which  the  shells  of  turtle  were  preserved 

(406). 
aga  (m),  n.  a  caiin  of  stones ;  the  back  of  a  turtle, 
ai,  ».  food,     [aidu,  aipa,  aingn.] 

aibo  (m),  aibu,  ».  the  south-east  monsoon;  name  of  the  dry  season, 
aidai,  v,  to  have,  to  possess, 
aidainga,  a.  having,  possessing. 

^deigan  =  aidainga.    Mark,  iv.  25  (or  ?  ==  not  to  havej. 
aidu,  n,  food.    Gf.  ai. 
aidu-poiban,  v.  to  give  food,  to  feed, 
ale,  9.  imperat.  come !  (from  a  place  near), 
aie- w^l  (m),  r.  imperat.  come  here ! 

aigar  (?),  nanu  aigar  barpudan,  all  her  living.     Mark,  xii.  44. 
aigiy  suffix  to  adjectives  implying  negation, 
aigiaaina  (b),  ripe, 
aigina,  suffix,  none,  not;   tanamunia  aiai^na,  they  have  no  food. 

Mark,  vi.  86. 
aiginga,  aigingo,  a,  not  having. 

aigi-taean,  v,  to  spend,  to  finish  (?).     Mark,  v.  26 ;  xii.  22. 
aigi-tonar  (s),  n.  famine  time ;  winter. 
aikeka  (m),  pron,  myself, 
aima  (?),  ngona  butupatan  gougan  aima,  make  me  clean.    Mark, 

i.  40. 
aimaipi,   aimipa,   aimeipa,   aimoipa,  v,  to  make,  to  do,  to  build. 

[aiman.] 
aimiz,  v.  to  commit  adultery.    Mark,  x.  19 ;  to  destroy,  Mark,  iii.  6. 
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aimiz-gudaran,  v.  to  betray. 

aimizi,  r.  to  betray.     Mark,  iii.  19 ;  to  kill,  Uark,  vi.  19. 

ai-puratan,  v.  to  eat  food;  n.  a  feast. 

ai-za,  It.  food. 

ajir  (m),  It.  Bhaine. 

ajiran  (m),  a.  ashamed. 

aju,  (m),  II.  a  shell,  (  Cypraa). 

aka,  n.  fear. 

akagi,  r.  not  to  fear ;  do  not  fear. 

akaginga,  a.  not  fearing. 

akamaiza,  n.  a  shield.    Probably  a  made-up  word.    Of.  aka,  mai,  za. 

akamiz,  exolam,  oh! 

akano,  v.  to  fear, 

akir  (Mb),  a  word  nsed  in  connection  with  the  ''  small  name"  (406). 

akul,  akulo,  n.  the  clam  shell,  ( Cyraena) ;  used  as  a  spoon ;  also  used 

as  a  knife  in  making  masks  and  other  objects, 
akur  (m),  it.  the  intestines. 
&lae,  n.  alai  (m),  husband, 
alako,  n.  a  rent,  a  tear.    Mark,  ii.  21. 
alalizi  V.  to  puzzle. 

alase,  n.  salt.    A  Greek  word  introduced  vid  Lifn.    [alasiu,  alasenu.] 
alasilgal,  n.  salt  persons ;  Mark,  ix.  50.    kapu  za  ngita  alasilgal,  good 

thing  (if)  ye  (are)  salt  people.  Eng.  =  have  salt  in  yourselves, 
alasue, 

albei  (m),  pron.  we  two. 
albeine  (m),  ^oit.  our  (exdus.  dual), 
albinipa  (m),  pron,  for  us  two  (exclus.  dual). 
&lgadi  (h),  It.  the  barb  of  the  javelin  =  (tun). 
lUiidan  (x),  ii.  a  groin  shell  used  when  fighting.     Cf .  lorda. 
alka  (m),  a  spear  (33d),  probably  kalak. 

alopa  (k),  «.  the  melon  or  scoop  shell,  (^Cymhium),    Cf.  alup,  salop. 
alotd  (b),  «.  salt, 
alpa  (m),  pron,  let  us ;  shall  we  ? 
alub, 
alup  (aluk  k),  n.  the  melon,  bailer,  slipper,  or  scoop  shell,  ( Cymhtum). 

Cf.  Salop, 
am  =  amu. 
&ma,  n.  mother ;  mother's  sister.  Used  only  in  the  vocative.   Cf .  apu. 
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amadan,  a.  near. 

amaean,  v.  to  creep,  to  crawl. 

&mai,  ».  a  natiye  oven,  often  called  kSpamauri.     The  latter  is  an 

introduced  term, 
amaipa,  v,  to  make,  create, 
amaizo,  i^.  to  beg. 
amal  (b),  n.  a  cload,  cnmulns. 
amamu,  ad.  well, 
amaa  (s),  motheri »  ama. 
ame.     Ct.  amai. 

ameipa  (m),  t;.  to  be  affected  with, 
amori  (s),  ».  a  sail. 

ama,  it.  a  plaited  native  rope  used  with  the  dugong  harpoon, 
ana  (m),  pron.  me,  my. 
anaga  (m),  ad.  where  ? 
anamu,  a.  hale. 

angai-dumawaku,  n.  coat.    Mark,  yi.  9. 
angan-toridiz,  v.  to  carry, 
angeipa,  v.  to  hold,  to  carry,     [angan] . 
angemina  (b),  r.  to  swallow. 

angizo,  anguzo,  v.  to  put  on  (of  clothes.)     Mark,  vi.  9. 
anwar  (Mg),  n.  fbiger-nail. 
aona  (m),  ».  the  sting  ray.    Cf.  tapi. 
ap  =  apa,  apo. 
apa,  n.  ground,  earth,  soil,  country ;  pi.  apal.  [apau,  apapa,  apangeu, 

apia.] 
apa,  apal,  apalo,  ad.  ejid  prep,  down,  under,  below, 
apa-dokam,  n.  the  under  side,  the  bottom  (lit.  ground  side), 
apai,  a.  low. 
apal,  n.  the  bottom ;  kuikaiman  gimal  kurusipa  apal,  from  the  top  to 

the  bottom.     Mark,  xv.  38. 
apalapal  (s),  n.  the  world  (lit.  below), 
apapui  (?),  apa,  pui.    Mark,  iv.  32. 
apaain,  v.  to  stoop. 

apataean,  v.  to  be  cast  down,  to  be  offended.     Mark,  iv.  17. 
apatanu  (b),  apatanor,  apatanur,  v.  to  sit  down,     [apatanoriz.] 
apatanori,  v.  abide  (imperative).    Mark,  vi.  10. 
api,  n.  a  fishing  net. 
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^pi-angai-mabaeg,  n.  fisherman  (lit.  net-holding-man). 

apia  (?  from  apo) ;  ina  kai  umai  apia  punitan  laulauiu  magina  karia 

borupudaizing,  the  dogs  under  the  table  eat  the   children's 

crumbs.    Mark,  vii.  28. 
apia-iaunano  (b),  r.  to  lie  down. 

apiga,  n.  the  Malay  apple,  a  Eugenia.     Cf.  List  of  Introduced  Words, 
apnu  (s),  n.  a  village  (lit.  in  country). 

apo,  It.  a  field,  garden,  plantation ;  konau  apo,  n.  com  field.    Gf .  apu. 
apopauna,  n.  the  hand, 
aporega,  n.  a  bird,  the  '<  native  companion." 
apu.  It.  mother ;  mother's  sister.    The  common  noun,    [apupa.]   Cf . 

ama. 
arage  (h),  arake,  a.  silent, 
arai  (s),  n.  rain,  =  aii. 
araiginga,  v.  not  to  flee ;  ngita  araiginga,  ye  flee  not.     Mark,  xiii. 

18. 
arakato  =  arkato. 
arang  (h),  n.  armpit, 
arar&pa  (h),  n.  a  small  bat. 
arawi  (?),  arawi-gul  (s),  n.  a  ship, 
arepa,  v.  to  shield, 
aii,  n.  a  black  louse. 
&ri  (m),  jpron,  we,  us. 
ari,  n.  rain. 

&rien  (m),  pron.  of  us,  our. 
arlga  (m),  n.  a  fishing  line. 
&rinipa  (m),  pron,  for  us. 
ari-pudeipa  (m),  v.  to  fall ;  (lit.  rain  falls), 
ari-puilaig  (nb),  n.  the  rain-man ;  a  sorcerer  producing  rain  (401). 
ariug  (m),  ».  a  fishing  line, 
ariz,  arizo,  v.  to  flee. 

arkato  (b),  arakato, ».  a  hole ;  arakato  putran,  v.  to  make  a  hole, 
aro,  II.  dawn,  daybreak, 
arodardo  (?),  tanamulpa  arodardo  garo  ngalekan  mai  kapuakosiginga, 

upbraided  them  with  their  unbelief.    Mark,  xvi.  14. 
aropugiz,  r.  to  cry  out.    Mark,  xv.  89. 
asaro,  v.  to  sneeze, 
asigi,  a.  not  with.    Mark,  ii.  19. 
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asigmga,  a,  not  being  with,  not  accompanying  or  following.     Mark, 

ix.  39. 
flsima, 
aaimpa  (?),  noi  gamgni  nagepa  pnroka  borbarado  gamn  asimpa  tanamnl- 

pa,  be  had  looked  round  about  on  them  with  anger.  Mark,  iii.  5. 
asin,  r.  to  be  with  ;  prep*  with, 
asir,  n.  shame, 
asiran,  a.  ashamed. 
&ta  (h),  ft.  the  belly  of  a  turtle, 
atadonga,  a.  broad,  wide, 
atadrun  (s),  n.  native  bread. 
&tang  (x),  a.  flat ;  (see  &ta). 

ati,  fi.  the  octopus.    Cf.  sugu  and  arti,  Miriam  Yocab. 
au,  particle  expressing  the  locative,  used  before  names  of  places, 
an,  ezelam.  oh ! 

auak  (Mg),  n.  a  woman.    (Stone).    Cf.  awash, 
auar,  ».  a  claw,  =  awar. 
auei,  ».  paint, 
augada,  augado,  n.  God  (introduced  meaning).    Of.  augud,  Mir.  agud. 

[augadau,  augadan,  augadapa,  augadano,  augadal.] 
augo8a»=  uka,  ukasar,  two ;  warabon  augosa,  three, 
augiid,  n.  a  totem, 
auwa,  If.  a  mat. 

auwai  (m),  n.  the  pelican,  =awai;  auwai-kap  =  awai-kap. 
awai  (Mb),  n.  the  pelican ;  awai-kap,  the  pelican  dance  (362). 
awar  (b),  n.  a  claw, 
awash  (m),  ».  a  woman's  covering, 
awiali, 

awidizo,  v.  to  honour, 
awido  (b),  «.  an  oyster, 
azar  (m),  forbidden  as  food, 
azazi  (?  travelling),  azazi-san,  n.  shoe,  sandal;   azazi-mabaego,   n. 

a  guest ;  nalaga  azazi  mabaeg,  n.  guest  chamber.     Mark,  xiv. 

14 ;  azazi-zana  (b),  n.  foot, 
azipa  (k),  i^.  to  become, 
aziro  (b),  a.  ashamed ;  v.  to  blush ;  n.  shame, 
aziran,  a,  ashamed, 
aiugerka  (i),  «.  name  given  by  a  girl  to  her  sweetheart.   Gf.  rogaig. 

B.I.A.  PBOC.,  SKS.  m.,  VOL.  IV.  K 
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Ba,  wmj.i  for,  if ;  ba  poibanai,  for  there  shall  be  giyen.    Mark,  iy. 

25  ;  ba  ngato  tanamnlpa  waean  tanamuii  lagopa,  if  I  Bend  them 

to  their  houses.     Mark,  yiii.  3. 
baba,  babo,  n.  father,  in  vocative  only,     [babange.] 
baba,  n.  a  feather ;  (k),  quill  of  an  eagle, 
babad,  n.  sister,  =babato  or  babiid. 
babange;  see  Grammar,  p.  189. 
babat,  babato,  ».  sister ;  (see  barabato) ;  a  sister  without  children  (b)^ 

pL  babatal. 
babasum  (t),  n.  the  eyebrows, 
baba-wangu  (s),  n.  father, 
babiid,  n.  a  man's  sister  or  a  woman's  brother, 
babu-iabu,  ».  a  ditch  (lit.  a  stream  of  the  road), 
babun,  n.  the  tail  of  a  fish, 
babur,  n.  a  scar, 
bada,  bado,  n.  an  ulcer,  a  sore, 
bada  (b),  n.  a  shield. 
badagUi  (m),  three, 
badaginga,  a.  whole,  entire ;  nginu  korka  badaginga,  all  thy  heart. 

Mark,  xii.  30. 
badalaiga  (b),  n.  the  yaws, 
bad&le,  a.  sore ;  (m),  a.  sore  producing, 
badalenga = baiULle. 

badanga,  a.  on  the  left,  left-hand.    Cf .  boda-dogam. 
badar  (m),  n.  the  toad  fish, 
badi, 
badoulai  pa  (?),  lesu  nogain  mamu  badoulai  pa,  Jesus  looked  round 

about.    Mark,  x.  23. 
bag,  bago,  n.  the  chin,  lower  jaw ;  the  cheek, 
baga  (b),  n.  a  duck, 
bagabogub  (k),  n,  a  stone  headed  club, 
baga-mina,  n,  a  cicatrix  on  the  face  (367).     Cf.  mausa  usal. 
bagai  (?),  noino  bagai  solman,  railed  on  him.    Mark,  xv.  29. 
bage,  n.  a  cloud, 
bager,  n.  a  long  spear, 
bag-iata,  n.  whiskers,  (lit.  cheek-hair), 
bag-taean,  bago-taean,  r.  to  promise, 
bagumo  (x),  n,  lightning. 
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bagor  (m),  «.  pus. 

bai  (s),  ».  grass. 

baibuli  (b),  n.  an  insect. 

baidam,  baidamo,  n.  a  shark ;  baidam  togoi,  a  shark's  fin,  baidam- 

sai-togui,  a  shark's  tail. 
bai-ib  (k,  m),  n.  the  eyebrows, 
baiidun,  «.  a  shark,  =  baidamo. 

baiU  n.  a  basket  made  of  the  leaf  of  the  coco-palm  »  boi. 
bait  (t,  x),  n.  the  cuscus  (opossum  of  Cape  York),  =  barit. 
balbado  n.  coast, 
balbai,  a.  crooked,  bent. 
balbaigi,  a.  not  bent,  straight, 
balbaiginga,  a.  =  balbaigi. 
balbaig-palan,  v.  to  put  straight,  to  explain, 
balbainga,  a,  crooked,  wrong, 
balbai-pudiz,  r.  to  peep, 
balbai-tidan,  balbai-tridan,  v,  to  make  straight, 
balbai-tilam,  f>.  to  bend, 
balbai-tridaipa,  v.  to  make  straight,  to  rectify. 
bald,  n.  breadth, 
balopndan,  see  baropudaipa. 

balpndai  (?  root  of  baropndaipa),  balpndai-doid,  n.  a  market, 
balopndan,  balpudan,  see  baropudaipa. 
baltariz,  v.  to  stand  still.    Mark,  x.  49. 
bomi-nadan  (?),  v.  to  put  up  with ;  to  suffer.    Mark,  ix.  19. 
ban,  misprint  for  ban.    Mark,  iv.  37. 
bangal,  ».  the  morrow,  the  next  day,  the  day  before.     Mark,  xv.  42  ; 

(k),  two  or  three  days  hence. 
banitan  (?},  Pilato  koisarkoisar  banitan  sisike  noi  umanga,  Pilate 

marveUed  if  he  were  already  dead.     Mark,  xt.  44. 
bazabato  (m),  n.  a  man's  brother  or  woman's  sister.   In  vocative  only. 
baradai  (s),  ».  earth,  soil.    Of.  apa,  J. 
baradar,  barador,  n.  earth,  soil,  ground.  Gf.  apa.    [baradau,  baradoran, 

baradaranu,  bara  doronu,  baradarangu.] 
baradi,  n.  a  stony  hill. 
bardo,  n.  thatch. 
b&ri  (m),  n.  grass, 
baribara  (b),  n.  a  coconut,  used  for  drinking  purposes. 

K  2 
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barit  (t,  u),  n.  the  cnscns,  =  bait. 

baropudaipa,  barpudan,  balopudan,  v,  to  bny ;  nanu  aigar  baipndan, 
her  liying,  i.e.,  her  food  buying.    Mark,  zii.  44. 

l^briider  (k),  n.  mud.    Gf.  baradar. 

batainga,  n.  the  morning ;  (ic)  to-morrow. 

ban,  n.  the  sea ;  a  wave  of  the  sea ;  bau  sik,  n.  waves.    Mark,  iv.  87. 

ban,  n.  a  spear. 

baua  (x),  a,  flat,  plain. 

banka  (?),  mosan  banka  weidaman,  to  foam  at  the  mouth.    Mark,  ix. 
18,  20. 

be&gi  (x),  exelam.  a  call  to  a  blind  person. 

beara,  n.  the  ribs.    Gf .  hero. 

b^ge,  n.  a  cloud. 

beib&sa,  n.  eyebrow.    Gf.  babasum. 

beidum  (m),  n.  a  shark,  =  baidam. 

bepa,  suffix,  for. 

berai  (?),  berai-pungaipa  v.  to  be  easy.    Mark,  z.  25. 

bSribei  kar,  n.  a  rope  fence. 

hero,  n.  the  ribs,  chest,  side  of  the  body.    Cf.  beara. 

bero-pui,  n.  a  lath  (lit.  rib-wood). 

b^te  (k),  n.  drift-wood. 

bia,  suffix. 

bidu  (m),  n.  the  porpoise; 

bigu,  n.  a  bull  roarer  with  a  low  and  deep  note  (406). 

biia  (m),  n.  a  bird,  the  goatsucker. 

biiu,  n.  the  mangrove.  "  A  gray  slimy  paste  used  as  food,  and  pro- 
cured from  a  species  of  mangrove  {Candelia  ?),  the  sprouts  of 
which,  three  or  four  inches  long,  are  first  made  to  undergo  a 
process  of  baking  and  steaming — ^a  large  heap  being  laid  upon 
heated  stones,  and  covered  over  with  bark,  wet  leaves,  and 
sand — after  which  they  are  beaten  between  two  stones,  and 
the  pulp  is  scraped  out  fit  for  use."     Macgillivray,  ii.  p.  26. 

bila  (k),  n.  the  parrot  fish. 

l)inibini  (s),  n.  a  cup ;  (b)  a  soup-plate  (?) ;  binibini  alabasa,  an  ala- 
baster box.    Mark,  ziv.  3. 

bipi  (?),  (s),  n.  the  nose. 

biraig,  n.  a  table. 

birgesera.     (Ethnography,  p.  415). 
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bigi,  ».  the  sago  palm ;  sago. 

bifl-Tiab,  n.  mourning  armlets  and  leglets  made  of  hist  leaves. 

bizar,  (x),  n.  the  purple  yam.    Cf.  ketai. 

boa  (m),  n,  the  conch  shell,  =  bn. 

bobata  (m)  n.  a  grandfather. 

boboam  (ii),  n.  a  shell,  ( Ovuhtm), 

boboiim  (t,  n),  a  shell  (  (huium)  »  buboam. 

bobn,  n.  a  rill,  a  stream,  »  biibii. 

boda-dogam  (s),  n.  the  left  side. 

b5da-get,  n.  the  left  hand. 

bogail  bogail  (?),  Petelu  knikaiman   bogailbogail  gadotadiz,  Peter 

began  to  deny  with  cursing  and  swearing.    Mark,  xiv.  71. 

Gf.  List  of  Introduced  Words, 
bogi  (s)  ».  a  staff,  a  walking-stick, 
boi,  boi,  V.  to  come,  =  boie. 
boia  (b),  n.  light,  =  buia. 

boibasamu  (b),  boibisom,  n.  the  eyebrows,  =  babasam. 
boibata,  n.  a  sister  (see  babato,  barabato). 
boie,  €.  to  come,  =  boi. 
boie  (a),  n,  the  voice. 

boii  (Mb),  n.  a  basket  made  of  coco-palm  leaf.    Cf.  baili. 
bokadongo,  n.  a  circle, 
bom  (m),  ».  a  cluster  of  pandanus  fruit, 
boradar,  n.  earth,  =  baradai,  baradar. 
borbarado  (?),  noi  gurugui  nagepa  puruka  borbarado  gamu  asimpa 

tana  mulpa,  he  looked  round  about  on  them  with  anger. 

Mark,  iii.  5. 
borodan,  =  boradar. 
borupudaizinga,  n.  crumbs ;  magina  kaziu  borupudaizinga,  the  chil^ 

dren's  crumbs.     Mark,  vii.  28. 
botainga  =  batainga ;  moge  botainga,  morning  long  before  day. 
botaiginga, 
bradar  (b),  ad.  here, 
bru,  ».  an  anklet  (332). 

brua  (Mb),  n.  an  anklet  made  of  coco-palm  loaf, 
bm-mada  (m),  n.  the  calf  of  the  leg. 
bm-rida  (m),  n.  the  shin  bone, 
bu,  n.  the  conch  shell,  Fusus  prohoioidif&rus,  used  as  a  trumpet 
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bn,  n.  the  Pleiades.    Cf .  kusali. 

bna  (m),  n.  the  bow  of  a  canoe. 

bua  (icb),  n,  the  wild  yam  ;  (x)  Calladium  esetUentum. 

buai  (m),  n.  the  bow  of  a  canoe,  =  bua, 

biibii  (m),  n.  a  stream  of  fresh  water. 

bnado,  n.  the  side,     [buadonu,  buadia] 

baboam  (ic),  the  egg  cowrie  shell,    {(hndum),    Cf.  boboam. 

buba  (s),  n.  the  tide. 

bubuam  (lib),  a  shell.     {Ovulum). 

bud,  n.  paint  made  from  crashed  coral  used  in  mourning,  henoe 

n,  mourning, 
budadigamo.  (b),  n.  the  left  side,  «  boda-dogam. 
bud&man  (ic),  a.  flooded  (lit.  made  muddy), 
budi  (m),  n.  a  shell,  the  small  periwinkle, 
bug  (Mb),  n.,  ratan. 
bugtri  (b),  a.  blind, 
buia,  n.  blaze,  flame, 
bui^li  (m),  n.  flame ;  (prob.  pi,  of  buia). 
buiu,  n.  a  glass  bottle ;  buia  ngukulnga,  a^  pitcher  of  water.    Mark, 

adv.  13.    Cf.  boii. 
buji  (if),  a  cane  {lUgtUaria). 
buk  (Mb),  n.  a  small  mask, 
buk,  n.  a  common  Siluroid. 
buko  (s),  n.  sand. ' 
buli,  n.  a  fly. 

bume  (m),  n.  the  frontlet  of  the  dri, 
bupa    (s,  b),  n.  the  bush,   the  forest,    uncultivated  land ;    iamulis 

nubepa  senabi  bupau  kuikungu,  spoke  to  him  in  the  bush. 

Mark,  xii.  26.     [bupau,  bupapa.] 
bupariz,  v.  to  flee.     Mark,  v.  14.     Cf.  bupa,  ariz. 
bupur,  n.  floor. 

bura,  n.  a  leaf  (?).     Cf.  urapabura. 
burbur  (t),  n.  a  small  drum,  =  biSrubiiru. 
burdo  (m),  n.  grass,  thatch.     Cf .  bardo. 
burker  (m),  n.  charcoal, 
burkui,  n.  a  leak, 
bdrom,  n.  a  pig. 
biirubiira,  n.  a  small  cylindrical  drum.    Cf .  burbur. 
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buragamul,  bnrugomul,  a.  ripe ;  burugomiil  kousa,  when  the  fruit  is 

brought  forth.     Mark,  iv.  29 ;  burugomul  mael,   n.  harvest 

Mark,  iv.  29. 
borage  (m),  n.  the  horsefly  {Samatopoda), 
bunun,  buramo  (ic,  b),  n.  a  pig,  pi,  burumal.     [burumau,  burumepa, 

bununia.] 
burum  (s)  =  biirum. 
biSta  (x),  n.  the  wing  of  a  bird, 
bnta  (?),  senabi  buta  hana  ukamodobilgal,  hUa  hana  sikis,  buta  hana 

nain,  abatU  the  third  hour,  sixth  hour,  ninth  hour;  senabi 

goigoi  butanu  moidemin,  the  day  of  the  preparation. 
buta  (b),  n,  a  gate,  a  passage  ;  butaginga,  no  passage.     Mark,  ii.  2. 
bntapa,  n.  a  heir, 
buto,  n.  autumn, 
buta  (x),  n.  sand,  a  sandy  beach, 
butapalizi,  v,  to  shake  off ;  butupalizi  ngitamun  sanangu  poi,  shake 

off  the  dust  from  your  feet.     Mark,  vi.  11. 
batupataipa,  v.  to  cleanse,  prepare,  mend,  heal,     [butupatan,  butu- 

pataizinga.] 
butupataiginga,  v.  not  to  clean, 
bntupataizinga,  n.  washing, 
bntapotaiginga  =  butapataiginga. 
bazar,  n.  and  a.  fat. 
bozo,  n.  a  reed, 
bozu  (m),  n.  the  back  stays  of  a  boat. 

Da  (b),  the  breast  or  bosom. 

dabai,  ».  the  booby  bird. 

dabari,  n.  =  dabai. 

daboi,  n,  the  king  flsh  ( Cyhiu/in), 

daba  (xb)Bdaboi. 

dada,  dado,  n,  the  middle ;  dadaget  (Moa)  the  middle  flnger ;  dada- 
kubilu,  n.  midnight;  dada-dim,  dada-dimu,  n.  the  middle 
finger ;  the  number  three,  in  counting  on  the  fingers ;  dada- 
goiga,  dado-goiga,  n,  mid-day,  noon. 

dadaig  (ii),  n.  the  third  brother. 

dadalo,  ».  the  centre,  middle. 

dada-mamain,  dadomamain,  v.  to  divide. 


184  Proceedings  of  the  Boyal  Irish  Academy. 

dada-mangizo,  v,  to  meet  (lit.  come  to  the  middle). 

dadan,  prep,  between. 

dada-pasa,  n.  a  window. 

dadeima-matameipa  (x),  v.  to  kill. 

dadeipa  (m),  v.  to  die. 

dadia,  n.     Mark,  v.  22,  30  ;  dadia  adan,  came  out  to  meet ;  mabaegia 

dadia  mura,  in  tbe  press.     Of.  dada. 
dadir  (icb),  tbe  sternum.     Cf.  kosa. 
dadn,  n.  a  flag-like  streamer  made  from  coco-palm  leaf, 
d&gam  (t,  x),   n.  tbe  bird  of  Paradise  {Faradisea  Raggiana) ;     the 

bead-dress  made  of  paradise  feathers  used  in  war. 
dago,  a.  weak, 
dagoi  (m),  n,  a  bead-dress  made  of  cassowary  feathers  used  in  a  dance ; 

dagoi  sam  (t).    Cf.  samSrar. 
dagori  (m)  «  dagoi. 
dai-bradara  (b),  n.  clay, 
daje  (m),  n.  a  petticoat,  -  gagi. 
dak,  dako,  n.  tbe  temples. 

dalnga  (s),  a,  kind  (lit.  possessing  a  bosom  ;  see  da.) 
dalpimau-mabaig,  n.  lust.     Cf.  darpiam. 
damn  (s),  sea-grass ;  ialdamu,  kadap&damu,  paradamu,  different  species- 

of  Cymodocea. 
dan,  dano,  n.   tbe  eye;  ph  danal;  dano-ngumgomizo,   n.  religion 

(Macfarlane) ;  danal-pataipa,  v.  to  watch, 
dana  (x),  a  tooth ;  pi,  danala. 
dan&gi,  a,  blind  (lit.  without  eyes.) 
danakuku  (b),  danakoko  (m),  n.  tbe  ankle, 
danakukuro  (t,  m),  ».  an  anklet,  made  of  coco-palm  leaf, 
danaleg  (x),  a,  alive  (lit.  possessing  eyes), 
dana-muktaean,  danomukotaean,  v,  to  ^glance  at,  to  watch, 
danal-patai,  v,  to  look  after,  watch, 
dana-pataipa,  danal-pataipa,  v.  to  watch, 
dana-nuki  (m),  n.  a  spring.     Cf.  the  Sainoan,  etc.,  mata-vai,  spring, 

tbe  (x)  and  Samoan  are  both  literally  eye-water, 
daneipa  (x),  to  rise,  as  tbe  sun. 
dang  (b),  n.  a  border  or  edge.     Cf .  dang,  teeth, 
dang,  dango,  n,  tbe  teeth, 
danga-kikiri,  n,  tooth-ache. 
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dangal,  n.  the  dugong  {Sdieore  ausirdUs). 

danga-mai  (iib,  t),  n.  a  crescent-shaped  omament  of  pearl  shell  (lit. 

tooth  of  pearl)  (340). 
danga-mari  (ic),  n.  =  danga-mai. 
daniy  n.  a  tree. 

dlnilkau  (Mb),  n.  one  of  the  performers  in  the  funeral  dance  (404). 
dano-paliz,  v,  to  be  awake, 
dan-taean,  v.  to  exhort, 
dannle  (m),  a.  wanton, 
daoma  (if),  n.  yellow  ochre, 
dapar,  n.  a  cloud  (h)  ;  the  sky,  heaven,     [daparao,  daparau,  daparpa^ 

dapamgu,  dapamu.] 
dapnrknp  (t),  n.  necklace, 
daraba,  n.  a  plantation, 
darai  «  durai.    Mark,  yii.  4. 
darbann  (?) 

darpapa,  n.  a  bush  (?).     Gf.  daraba. 
dazpar  (?) «  dapar. 

darpiam,  n.  fornication.     Mark,  vii.  21.     Cf.  dalpimau. 
darubi  (n),  n.  a  bamboo  Jew's  harp, 
darabiri  =  darubi. 
dani  (s),  a  banana. 

daualban,  n.  a  row  ;  v.  to  row.     Mir.  segise. 
danda-laig,  n.  heathen, 
dauma  (m),  ».  the  period  of  mourning, 
dawal,  V.  to  look  (?). 
dawb  (m),  ».  a  yam. 
dega  (Mg),  n.  the  sun. 

deka  (?),  ngoimulpa  deka  muliz,  tell  us.     Mark,  xiii.  4. 
dela  (x),  n.  a  plant  {Seaevola  Koenigit), 
delupeipa  (m),  v,  to  drown. 
der  (nb),   a  kind  of  breast  plate  made  of  coco-palm  leaf,   which 

formed  a  sort  of  yoke  round  the  neck  and  extended  down 

the  chest,  being  tucked  beneath  the  wakawal. 
derabu  (h),  n.  a  wild  yam. 
d^ri  (s,  h),  n.  a  white  feather  head-dress,  ^dri. 
dewa-dagamola  (t),  a.  yellow. 
dia,  n.  a  cloud.     Mark,  ix.  7.     Gf.  jia,  zia. 
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•diabo.    Mark,  v.  13. 

diadi,  n.  a  sponge. 

dibago,  n.  dew ;  (b)  a  fog. 

dibidib,  dibidibi,  n.  a  round  sbell  ornament,  the  top  of  a  cone  shell 

ground  flat ;  a  dish  made  of  shell. 
dYgidtgi  (k),  fi.  a  white  duck, 
dimunu-pagan,  v,  to  pinch.     Gf .  dimur. 
dimur  (Kb),  n,  a  finger, 
dipaman,  n.  an  oath, 
dirdimai  =  dorodimoin. 
4iuidu,  V.  to  retain ;  ngitamun  pawa  diuidu,  your  tradition.     Mark, 

vii.  13. 
diwanamani  (b),  v,  to  rejoice  (prob.  =  diwana-mani,  make  a  dance), 
diwapa,  v,  to  dance.     See  gamu-diwapa. 
diwi  (m),  n.  a  scorpion.     Of.  idiidi. 
do,  n.  a  bridge. 

doam  (Mb),  ».  the  cross  ties  inside  a  canoe, 
doar,  n.  a  black  sea  fowl. 

doba-buada, ».  the  wayside.   Mark,  iv.  15.    Cf.  buado.    [dobabuadanu.] 
-dobu  (s),  0.  old,  rotten, 
-dobunga,  a.  rotten. 

dobura,  dobura  (always  with  mata) ;  mata  dobura,  ad,  immediately, 
dodolae,  n,  the  second  brother.    Mark,  xii.  21.    CI.  dada,  alae,  dadaig. 
dogam,  n.  a  place ;  a  bed ;  table.   Mark,  vii.  4  ;  the  floor,    [dogamunu, 

dokamnu.] 
dogaman  (?  dogamanu,  from  dogam),  in  its  place.     Mark,  xiii.  14. 
dogei  (k),  n.  the  planet  Jupiter  (?)     Gf .  dorgai. 
doid,  doido,  n.  a  plain,  a  wilderness;  balpudai  doid,  a  market,    [doidpa 

doidonu.] 
dokal  (?),  ngita  ngulaig  amadan  dokal  natizo,  ye  know  summer  is  nigh. 

Mark,  xiii.  28. 
dokam,  dokam  »  dogam. 
dokap,  dokopi,  n.  the  thigh ;  kuiai  torik  dokopingu  pardan,  drew  a 

sword  from  the  thigh.     Mark,  ziv.  47.     Cf.  drakapi. 
dongan, 

donga-wakasin,  ».  a  savage  (Macfarlane). 
dopuza,  n.  an  old  thing ;  dopu  »  dobu. 
dora-tudan,  v,  to  weed. 
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doidiman,  v.  to  draw  ont. 

doidimoin  =  dorodimoin. 

do^aiy  ».  a  kind  of  bogey  or  spirit ;  a  constellation. 

dorgai  knkilaig,  n.  a  constellation  (Haddon,  Legends  i.  81). 

dorgai  waralaig,  ».  a  constellation  (Haddon,  Legends  i.  31). 

dorodimai-lago,  n.  prison  (lit.  bondage-house). 

doiodiinoin,  v,  to  bind ;  to  imprison ;  to  bang. 

dorodimoizinga,  a.  tied ;  n.  fetters. 

dnikapi  (x),  n.  tbe  tbigb.     Of.  dokap. 

dri  (Mb),  n.  tbe  cockatoo  (?)  (Legends,  p.  29).     Cf.  wem. 

dri,  n.  a  bead-dress  made  of  wbite  karbai  featbers. 

dri  grer  (Mb),  dri  g^er  (m),  n.  tbe  dance  in  wbicb  tbe  dri  was  worn 

(362). 
dnidrnpizo,  v.  to  drown.    Gf.  dudupizo. 
drorai »  dorai. 

du  (?),  ita  du  tonaral,  tbese  signs.     Mark,  xvi.  17. 
dna  (m),  ».  tbe  casbew  nnt. 
dub  (s)y  n.  a  swelling. 
dnbidubia,  v.  to  mnrmnr. 
dubinma  (b),  n.  a  wound, 
dudupizo,  V.  to  overtbrow,  drown ;  to  overwhelm  ;  to  dip  in  a  liquid ; 

dudupan  senabi  pagara  vineganu,  dipped  a  sponge  in  vinegar. 

Mark,  xv.  36.     [dudupan.] 
dugunga,  a,  blunt. 
duia-adan,  v.  to  be  convalescent, 
duiumo  (m),  ».  thunder.     Cf.  gigino. 
dukun,  n.  a  tree  with  bard  wood, 
dulbor  (m),  n.  a  fish.     (Jukes.) 
dumawagu,  dumawaku,  n.  calico,  cloth  (cf.  waku),  pi,  dumawakul. 

angai-dumawaku,  ».  garment,     [dumawakuia.] 
dumawaru  (b),  n.  cloth. 
dnmawk  (m),  clothes, 
dun  (m),  n.  tbe  eye-ball.    (See  dan.) 
duna-kukur  (m),  n.  an  anklet  of  coco-palm  leaf.    Gf .  brua. 
duna-samu  (b),  n.  tbe  eyelid. 

diingal,  n.  the  dugong  {Ealieare  australis).    Gf.  dangal. 
dungulo  (m),  n.  an  opossum. 
dupu  (b),  n.  elephantiasis  of  the  legs  »  dub. 


188  Proceedings  of  the  Royal  Irish  Academy. 

dapn  (ic),  n.  the  bronzed  ant ;  the  agne. 

diira  (h),  n.  the  breast,  chest,  mammae,  «  da. 

dnrai,  a.  some ;  inabi  durai,  these  ;  senabi  durai,  those. 

durai-ina»  a.  these. 

durai-siei,  a.  those. 

dnrai-wanan,  v,  to  remain  (lit.  some  are  left). 

dnio,  a,  »  dund ;  tana  gasamizo  ita  dnro  tabol,  they  shall  take  up 

serpents.     Mark,  xvi.  18. 
dnrpnm-gigo  (s),  n.  thunder. 

dura  (?),  kusa  dura  (h),  a  band  of  beads  worn  on  the  wig. 
dura  zonga,  a,  some  things ;  dura  zonga  lupaliz,  some  wonders.     Of. 

durai. 

Ege  (?),  kawaku  ege  kutau  pawa,  lasciviousness.     Mark,  vii.  22. 

ejena  (m),  n.  an  insect  (  Cicada). 

eka,  V,  to  wish. 

el,  mffix  denoting  the  plural  of  nouns. 

elari,  n.  a  fruit  ( TTdlrothia)  (308). 

eldrada  gomola  (t),  a.  green. 

elma  (t),  ».  a  species  of  snake. 

enti  (ic),  ».  a  spider. 

eso,  V,  to  thank. 

Fad,  V.  a  bird's  nest, 
fada  B  fad,  pad. 

Ga,  n.  a  hornet. 

ga,  n.  the  central  star  in  the  constellation  dorgai-kukilaig. 

gabagaba  (m),  n.  a  club  with  a  plain  stone  disc. 

gabagup  (Mb),  n.  a  stone  club,  «  gabagaba. 

gabau,  n.  a  yam. 

gabogabo  (b),  n.  a  stone  club,  «  gabagaba. 

gabudan,  v.  to  be  slow. 

gabu-maita  (b),  n.  bowels. 

gabunga,  a.  cold,  cool. 

gaet  (s),  n.  coral. 

gaga  (Mg)  =  gagari. 

gagadinga,  a.  weak,  faint ;  defeated. 
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gagai  (x),  n.  a  bow;  (b),  a  gun ;  a  dance  (362).     Cf.  gagari. 

gagal  (m),  n.  pi,  bow  and  airows. 

gagari  (t),  n.  bow  and  arrows ;  Mger  gag^,  a  gun. 

gagaoTO  (b)»  n.  a  bowstring. 

gagi,  n.  an  ear-ring. 

gagi,  n.  a  shrimp. 

gagi  (m),  f».  a  large  petticoat  made  of  shredded  leaves,  and  worn  by 

women, 
gaibur  (if),  n.  the  she-oak  {Catuarina). 
gaidesa  (t),  n.  a  shield, 
gaiga  (b),  n.  the  sun,  =  gt)iga. 
gaiga-buia  (b),  n.  twilight, 
gaigai  (t),  n.  the  king  fish  ;  the  white  fish, 
gaiga-pndisd  (b),  n.  the  west  (lit.  sun-down), 
gaima  (ic),  an  abscess,  boil, 
gaina  (b),  n,  taxo,  =  goen. 

gainau,  gaino,  n.  the  Torres  Strait  ^i^oon  {Carpophaga  luctuosa). 
gainowa  (ic),  n.  a  white  pigeon  (see  gainau). 
galalupa  (Hg),  v,  to  be  cold  (Stone), 
galupan,  v.  to  shake ;  gamu  galupan,  v.  to  tremble, 
gam  (t),  n.  skin, 
gam  (t),  fat. 

gamakanwasina  (b),  a.  lazy. 

gamalunga  (b),  ».  an  albino.     Gf.  gamul,  gamulnga. 
gamu,  n.  the  body,     [gamupa,  gamungu,  gamuia.] 
gamuasin  (?),   puruka  paro  madd  gamuasin,   an  evil  eye.     Mark, 

vii.  22. 
gamu-diwapa,  v,  to  dance, 
gamu-doidanu,  v.  to  be  tired.    Gf.  doid,  nu. 
gamu-dtimawaku  (s),  n.  clothing ;  a  dress, 
gamuia-mataman  (b),  v.  to  murder ;  gamuia-mataman-mabaeg  (b),  n.  a 

murderer, 
gamuidan,  v,  to  ignite,  to  bum. 
gamuji  (ic),  a.  itchy, 
gamul,  a.  white. 

gamulnga  (m),  gamulonga,  a.  white,  red  (?). 
gamungQzilamiz,  a.  wild  (gamungu,  from  body,  zilamiz,  run), 
gamutariz,  v.  to  touch. 
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ganguimizi  (?),  see  garogaimizi. 

gangurd  (m),  n.  a  large  lizard. 

ganu,  n.  a  smell ;  pi,  ganul. 

ganul,  a.  possessing  smell,  scented ;  ganul  pni,  n.  sweet  spices.   Mark, 

xvi.  1. 
ganupnlman,  v,  to  smell,  make  a  smell, 
gapn,  n.  the  sucker  fish  {Echeneis  naueraUi)^  used  hy  the  natives  in 

catching  turtle  (349). 

gBT,  suffix, 

gara  (h),  ».  Fandanus  spiralis. 

garaho  (?  gara,  n.  the  edge) ;  tana  kai  garaho  tradiz  nongo  dumawa- 

kuia,  thej  might  touch  the  border  of  his  garment.    Mark, 

vi.  66. 
garagar  (b),  a,  feeble, 
garguimizi  =  garoguimizi. 

garakazi,  n.  a  boy,  a  male  (lit.  male  person),     [garakaziu]  garakaziu. 
garbad  (Mb),  n,  the  gunwale  of  a  canoe, 
gariga  (h),  »  goiga;  gariga-titure  (m),  n.  the  morning  star;   gang 

kap  (t),  a  dance  held  in  May  when  fruit  is  ripe,  and  connected 

with  the  star  kererki  (365). 
garkai  (m),  n.  a  man  (black  man), 
garkaije  (h),  n.  a  tribe ;  men,  women,  and  chiTdren. 
garo,  garo,  Prefix, 
garoguimai  (b),  n.  an  earthquake, 
garo-guimizi,  v,  to  quiver,  to  swing,     [garoguimani],  garognimizin, 

n.  earthquake, 
garo-nanamiz,  v,  to  throng,  crowd, 
garo-ngalkan,  n.  hypocrisy. 

garo-palagiz  (?);    noi  matadobura  tanamulpa  garopalagiz,  he  im- 
mediately talked  with  them.     Mark,  vi.  50. 
garo-pataman,  v,  to  collect  food  in  large  quantities.    Sam.  to<ona4. 
garo-taean,  v,  to  press  or  touch  (?). 
garo-toitaean,  t;.  to  repent, 
garouian,  v,  to  spread  about  (?),  garouian  senabi  ia,  to  blaze  abroad  the 

matter.     Mark,  i.  45. 
garowalgaipa,  v,  to  wash,     [gaxowalgan.] 
garowalgaiginga,  a,  not  washed, 
garowaragan,  v,  see  garowalgaipa. 
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garo-weidamoin,  v,  to  assemble,  gather  together ;  to  approach. 

g&m  (ic),  n.  the  sugar  cane,  =  gem. 

garaidamainO  (b),  n.  a  load. 

g&mr  (ic),  n,  a  small  wasp. 

gasa  (m),  =  gorsar. 

gasameipa,  v.  to  catch  with  the  hands,  to  press,  seize,  squeeze ;  (b),  ta 

hunt  (kangaroo),     [gasamizd,  gasaman,  gasamoiginga]. 
gasamoiginga,  pi.  v.  not  to  take, 
gat  (Mb),  n.  a  coral  reef, 
gata  (ic),  ».  shallow  water.    See  gat,  gato. 
gatapogai  (b),  v.  to  dig  ground  for  a  garden, 
gato,  V.  to  ebb.     See  gata. 
ganUda  (m),  n,  a  salt  water  swamp, 
gaugu,  n.  medicine. 
gaur,  gauro  (?),  ngita  mulpa  gaur  irun,  more  shall  be  given  to  you. 

Mark,  iy.  24 ;  nabi  kawa  ina  ngaeapa  gauro  irun  senabi  iragud^ 

this  people  honoureth  me  with  lips.    Mark,  yii.  5. 
gawai  (Mb),  name  of  a  plant;   "rope  along  bush,"  chewed  in  the 

initiation  ceremonies  (898). 
gawata  (b),  n.  a  lagoon  (see  gau&da). 
gedo  s  geto. 

gegeda  (s),  n.  faintness ;  a.  faint, 
gegeto-pugan  (?),  Augada   gegeto   pugan,   the  blasphemy.      Mark, 

xiv.  64. 
ger,  n.  a  water  snake, 
geriga  (m),  «.  sun,  =  goiga. 
gerka,  n.  the  gall  bladder  (of  a  turtle). 

geru,  n.  the  sugar-cane ;  g'ru  tha  mit&le  (h),  sweet  tasted.    Of.  garu. 
gerukizi  (t),  n.  a  man,  male,  =  garakazi. 
g€t,  geto,  ».  the  arm  or  hand ;  pi,  getal ;  gerukisi  get  (t),  n.  a  man's 

arm.     [getau,  getan,  getangu,  getia.] 
geta-digamo  (b),  ».  the  right  side,  =  geto  dogam. 
getal  (m),  n.  fingers. 
getHi  (x),  n.  a  large  crab,  »  gitalai. 

getauza  (icb),  n.  rayed  discs  held  in  the  hand  whilst  dancing.  Cf .  kababa. 
get-idiz,  V.  to  read. 

get-matamizo,  v.  to  strike  the  hands  together,  to  clap, 
geto,  get,  n.  the  hand,  fore-arm,  (h)  a  finger. 
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geto-dogam,  n.  the  right  side«    [geta-dogamima.] 

geto-langai,  v.  to  despoil,  damage,  appropriate,    [getolangan,  getalan- 

gailai.] 
geto-langaizinga,  a.  injnred ;  shamefollj  handled.    Mark,  xii.  4. 
geto-nitun,  v.  to  point  at. 
geto-oidan,  v.  to  push. 

geto-pagaean,  v.  to  lay  hands  on,  to  apprehend  [stretch  hands.] 
geto-pudeipa,  v.  to  scrape  hands,  the  natiye  mode  of  salutation, 
geto-titai,  v,  to  read. 

geto-tridai,  v,  to  read,  =  geto*titai.    [geto-tridizo.] 
geto-tridaiginga,  geto  tritraiginga,  v,  not  to  read, 
geto-nian,  v,  to  reach, 
geto-wani,  geto-waniz,   v,  to  let  go,  release,  ahandon;  to  allow;  to 

lose ;  forgive,     [getowanemin,  getowanemin.] 
geto-wonaiginga,  v.  not  to  allow.     Mark,  vii.  12 ;  not  to  forgive. 

Mark,  zi.  26. 
gi,  n.  a  knife ;  gi-turik,  n.  an  iron  knife, 
gi,  n.  a  tusk. 

gi,  n.  laughter ;  gi-waleipa  (m),  v,  to  langh. 
gi  (b),  n.  an  old  dry  coconut, 
gi  (m),  a.  ripe, 
gi  =  igi ;  zagi,  a.  poor. 
j;ia-paleipa  (h),  v.  to  cook, 
gido, 

gigal,  mffiXf  used  with  adjectives, 
gigi,  n.  thunder,     [gigino.] 
g^go>  gigo,  suffix  expressing  the  want  of  anything;  za  gigo,  without  a 

thing,  poor, 
gigu  (t),  gigub,  n,  a  nose  ornament.    Of.  gub. 
gima-nanitan,  v.  to  run  over ;  tana  gima  nanitan  siauki,  they  ran  there 

afoot.     Mark,  vi.  33. 
gimal,  gimalo,  ad.  and  prep,  on,  over,  up,  above,    [gimaingu,  gimainu.] 
gimael,  suffix* 
gimamani,  v.  to  reap, 
gimia,  ad.  over, 
gin  (iig),  n.  tare. 

ginga,  suffix  denoUng  non-possession, 
gio  (b),  n.  laughter,  =  gi. 
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girar, «.  a  dance. 

girer  (b),  n.  a  dance. 

girka, 

gitalai  (b),  n.  a  crab,  =  get&li,  gitulai,  gitila. 

gita  =  get,  geto. 

gitalenga,  a.  having  a  hand. 

gitlQa,  n.  a  crab,  =  gitalai,  gitalai. 

gitri  (Mg),  n.  a  knife. 

gitalai,  ».  a  crab,  =  gitalai,  getSli,  gltlQa. 

gin  (s),  ».  laughter,  a  laugh. 

gion-pungaipa,  n.  foolishness. 

giang  (m),  a.  cooked. 

giare  (m),  ad,  no. 

ginsalman,  v.  to  deride. 

gi-waleipa  (ic),  v,  to  laugh,     [gi-waliz.] 

gizu,  n.  a  point,  an  edge,  a  cape ;  (k),  sharpness. 

gizuge  (m ),  a.  blunt  (lit.  without  point). 

gizule,  a.  possessing  a  point ;  sharp. 

gizu-paleipa,  «.  to  cut  a  point,  to  sharpen. 

goa  (s,  t),  ».  the  seeds  of  Pangium  eduk  used  as  rattles.     Of.  gua. 

goagalnga,  n.  a  leak. 

goalnga,  a.  leaky. 

goba  (b),  n.  a  stone  axe. 

gobai  (m),  ».  the  larva  of  the  ant-lion  {Myrmeleon). 

goen,  n.  taro. 

gogadinga,  a.  feeble,  weak. 

gogainga,  a.  weak. 

gogob, 

gogata  (x),  n.  the  cotton  tree  {Bomhax), 

goiga,  ft.  the  sun,  daylight,  day ;  ph  goigdil.     [goigoinu.] 

goigoi  =  goiga. 

gomola,  9uffix  used  with  names  of  colours. 

gomu  =  gamu. 

goinau,  n.  the  Torres  Strait  pigeon  {Carpophaga.) 

gonau,  n.  the  skin. 

gongau,  n.  the  scalp. 

gonza  (s),  n.  health  (?  gouga). 
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g6pagop  (m)  =  gabagaba. 

gorbototy  ».  a  wooden  club. 

gorkozi  =  garakazi.     [gorkozin,  gorkozipa,  gorkozinga.] 

gorokozi  =:  gorkozi. 

gorsar,  a.  many  (usually  with  koi,  koi-gorsar). 

goru-rido,  n.  the  back-bone,  spine.    Cf.  taburid. 

gorzo,  n.  the  bowels. 

goua  (b),  n.  a  ditch. 

gouga,  n.  a  hat. 

gouga,    gougu,    n.  a  doctor    (see    gaugu) ;    medicine,     [gouguan, 

gougungu.] 
goura  (b),  n.  a  pigeon, 
gragri  n.  fever. 

graka  (xg),  n.  man,  »  garakazi. 
graz  (m),  n.  a  fish  trap  or  weir  built  of  stones  on  a  reef, 
grer  (m),  n.  a  dance,  =  girar. 
grido  (Kb),  n.  the  back.    Cf.  gorurido. 
gua  (Kb),  n.  seeds  used  as  a  rattle,  =  gooa ;  pL  gual.     Cf .  goa. 
guago,  n.  a  hole, 
guai,  a.  bald. 

guapi  (k),  ».  klakaguapi,  the  shaft  of  a  klak. 
gub,  guba  (k),  ».  a  nose  stick. 

guba,  gubo,  n.  the  wind,  pi.  gubal ;  koi-gubo,  n.  a  storm, 
giibagiiba  -  gabagaba. 
gubal-puian,  v.  to  blow, 
gubau,  n.  a  yam. 
gubau-puilaig  (Kb),  n.  the  wind-man,  a  sorcerer  producing  wind 

(401). 
gubo  =  g^ba. 
gud,  gudo,  n.  the  mouth ;  an  opening;  iragud  (k),  n.  the  lips ;  pasa- 

gudo  n.  a  door ;  maram  gudo,  n.  a  pit  door,  a  tomb.  Mark,  xy. 

47,  xvi.  2. 
gud  (Koa),  n.  a  mouth  board.    (404). 
gud  (Kb),  n.  a  coconut  water  vessel.    (404). 
gudago  (?),  korawaig  tana  ai  gudago  asigi,  they  cannot  fast.    Mark, 

ii.  19. 
gudaguda, 
gudalnga  (?),  ngi  sigo  gudalnga,  thou  art  not  far.    Mark,  zii.  84. 
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gada-mageda  (x),  ».  tlie  moustache. 

gada-moin  (s),  v.  to  discuss. 

gada-palamiz,  v,  to  overflow. 

gada-puratan,  v,  to  be  insolent. 

gndaran,  v,  to  betray ;  aimiz-gudaran  (s),  v.  to  betray. 

goda-taean,  t;.  to  sacrifice. 

gnda-toridan  =  gudo-toridan. 

gnda  niailai,  v.  to  be  forgiven.     Mark|  iv.  12. 

gada-wodian,  v,  to  dismiss. 

gudawali  (Mb),  n,  the  lashing  fastening  the  head  of  a  javelin  to  its 

shaft. 
giida2d-poidizi,  v.  to  save,  to  heal, 
gadia-iendaipa^  i^.  to  fill,  to  be  fall, 
gadop,  n.  the  beard, 
godo-matamiz  (?).    Mark,  iii.  5. 
gadop-iata,  n.  the  moustache, 
gado-nitun  (s),  t^.  to  advise. 
gado-tadiz  (s),  v.  to  deny, 
gado-tapamoin,  v.  to  kiss, 
gudo-todaiginga,  v.  not  to  deny, 
gado-toridan,  v.  to  compel, 
gudo-waean,  v,  to  imload,  to  unloose, 
gudo-wadan,  v,  to  be  quiet,  hold  one's  peace.   Mark,  z.  48  ;  to  allow. 

Mark,  v.  37. 
godo-waig,  V.  to  unloose,  to  forgive,  [godauiailai,  gudowaeamai]. 
gado-wodian, 
god-paliz,  V.  to  bud. 

gndria-ieutiz  [?],  press  of  men.    Mark,  ii.  4. 
godn  s  gudo. 

gadn-tapaman,  e,  to  kiss,      [gudo-tapamoin.] 
ga^le  (x),  a.  bald,  =  guai. 
gilgOre  (m),  n.  a  bow,  =  gagai. 
gagas,  r.  to  dig. 
goigoi,  n.  a  collective  name  for  the  fliesticks,  (885) ;  (hence,  matches). 

Cf .  salgai,  sagai,  ini,  iaka. 
goi-waliz,  1^.  to  mock. 
gal,  gulo,  n.  a  boat,  canoe ;  pL  gulai.    [golab,  gulpa,  gulopa,  gulnga, 

gulai]. 

o  2 
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galab,  golabo  =  gnlpa.    See  gal. 

galan  (?),  iegese  gulan,  v.  to  cast  lots.    Mark,  xv.  24. 

gulgupo,  gulugapo,  ad,  round  about ;  gulngupo  nagepa,to  look  round 

about.  Mark,  ad.  1 1 ;  kobia  gulgupo  zilamizo,  ran  round  about 

through.     Mark,  vi.  55. 
gulngu-rugaly  n.  a  cargo ;  baggage  or  goods  from  a  ship, 
gulugul, 

gulungu  =  gulngu. 
gul-waku,  ».  a  sail,  (lit.  boat-mat), 
gumi,  a.  secret ;  i^.  to  conceal ;  ad,  privately,  secretly ;  gumi  turan, 

V,  to  call  aside, 
gumigiuga,  a,  not  hidden. 

giimul^,  suffix  used  with  names  of  colours.    Cf .  g6m61a. 
gungan  (b),  n.  skin,  (see  gonau,  gongau). 
gurabi  (m),  n.  a  white  lily  {Crinum^), 
gurba  (x),  ».  a  small  crab, 
gurgu-uzaru.     See  gurugui,  uzar. 
gurgui  (?),pawa  gurgui,  n.  tradition.    Mark,  vii.  9. 
guru, 

gurugui  (s),  gurgui,  ad,  around,  round  about, 
gorugup  =  gulgspo. 
gusi  (s),  ».  a  pillow, 
guzi,  n.  a  pillow,  =  gusi. 

gwarabatutu  (h),  n.  a  stone  club  with  numerous  blunt  projections, 
gwarapatutu  (b),  n,  a  stone  club,  »  gwarabatutu. 

la,  n.  a  word ;  language. 

ia,  suffia  to  nouns. 

ia,  n.  the  throat;  (b),  the  oesophagus,     [iapa,  iangu]. 

ia,  c(mj,  and. 

ia,  a,  loud. 

iabu,  n.  a  path,  a  road ;  babu-iabu,  a  ditch  (lit.  stream-road)  gubftu- 

iabn,  a  vent  (lit.  wind's  path),     [iabuia]. 
iabu-gudo,  ».  a  path,  a  road,     [iabugudapa,  iabugudanu,  iabugudia]. 
iabuiawai.    Mark,  viii.  14.     Cf.  iabu,  iawa. 
iadai-iadai,  n.  a  messenger, 
iad&l  (xb),  n.  string, 
iadi,  n.  a  stone  anchor. 
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iadu-palgan,  v.  to  tell,  relate,  confess^  reveal,    [iadupalgailai]. 

iadn-titan,  v.  to  caution. 

ladn— turizi,  i^.  to  inform. 

iadu-wadan,  i^.  to  caution. 

iaga  (s),  n.  silence. 

iagamizy  v.  to  wonder.    Mark,  y.  42. 

iagasin  (s),  a.  dumb. 

iagetamani  (b),  n.  a  message. 

iagi,  a,  dumb,  without  words ;  iagi-maii,  a  dumb  spirit.    Mark,  ix.  17. 

iagiasin,  v.  to  be  silent. 

iagi-bodai,  iagi-botai,  a,  dumb. 

iagigo,  a.  dumb. 

iaginga,  ioginga,  a,  no  words,  nothing. 

iagudagudangu  (?),  tana  iagudagudangu  toeaipa,  they  were  making  a 

tumult.     Mark,  y.  88. 
iaia, 

iaiame,  v,  to  bum,  =  ieame. 
iaa&miso  (b),  v,  to  bum. 
iaka,  (x)  n.  the  sheath  which  protectstheends  of  the  two  fire-sticks,  and 

keeps  them  dry,  and^usually  decorated  with  shi  and  timi  kapul. 
iakaman,  iakman  (s),  v.  to  acquaint,  to  inform,  to  declare, 
iakanoriz,  v.  to  forget. 

ial,  ».  the  hair  of  the  head ;  a  wig  (m)  ;  feathers, 
ial-ai  (xb,  k),  n.  hair  twisted  in  curls, 
iai-bupo  (xb,  k),  n.  hair  when  short, 
ialdamu  (xb),  n.  a  species  of  Oymadoeea,    Cf.  damn, 
ial-kapo,  (b),  ».  curly  hair, 
ial-pat  (n,  i),  n.  a  comb. 
i&mar  (x),  n.  a  species  of  coral,  branched, 
ia-mui-taean,  v.  to  command, 
iamulaigia,  iamulaiginga,  v.  not  to  say. 
iamuli,  v,  to  speak, 
iamulizo,  f>.  to  speak, 
i&na  (t),  n.  a  basket ;  a  bag ;  a  sack.     Usually  made  of  coco-palm  or 

pandanus  leaf,     [iananu.] 
isnalo,  pi,  of  iana. 
iananab  (?),  iananab  nubepa  iamuliz,  say  to  him  one  by  one.    Mark, 

xiy.  19. 
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iananga,  see  Grammar.    XToimSy  4,  i. 

ianga, 

ianga-kudm  (s),  n.  language. 

ianga-ngadalnga  (s),  n.  a  metaphor,  a  parable. 

iange  (?).    Mark,  yiii.  38. 

iangn-kuda,  ».  speech,  language ;  ngitamun  urapon  iangukudu,  your 

language  (is)  one. 
iangu  (?),  ina  pawa  iangu  ngadalnga,  the  parable, 
iapaladoy  n.  the  lungs, 
iapar,  n.  a  band  (?) ;  kula  iapar  taizi  nongo  katro,  a  stone  band  put 

on  his  neck.    Mark,  ix.  42.     Gf.  next  word, 
iaparal  (vb),  n.  ph  ornamental  bands  worn  on  the  body  in  the  merkai 

dance,  red,  black,  and  white, 
iapepa  (h),  v,  to  choose,  to  select, 
iapopoibiz,  v,  to  ask,  to  question,  to  beg. 
iapopoizo,  v,  to  ask.    Mark,  iy.  10. 
iapupoibepa,  v.  to  ask. 
iaragi  (s),  a.  angry, 
ia-snpaman,  i^.  to  bear  false  witness, 
lata,  n.  the  beard,  whiskers,  eto. 
iatai,  n.  a  band  or  company,  a  row  of  men ;  ph  iatial ;  ad,  in  ranks. 

Of.  Mir.  nosik. 
iataman,  t?.  to  be  angry, 
iata-patizo,  v.  to  shave. 

iataran  a  iaturan,  i^.  to  contend,  to  be  divided  against,  see  iatormai. 
iatial,  pi,  of  iatai. 
iatizi,  1^.  to  ooze,  to  come  in,  of  water ;  ban  sik  iatizi  gulopa,  waves 

beat  into  the  ship.     Mark,  iv.  87. 
iatormai  (?),  iatormai  kuikulunga,  v.  to  make  insurrection ;  tonar  ia 

taramai.  insurrection  time.  Mark,  xv.  7 ;  iatoro  moipa,  ad,  for 

envy.    Mark,  xv.  10. 
iatu  (t)  =  iata,  n.  the  beard, 
iaturan,  t;.  to  contend, 
iauakazouedan,  n.  a  noose, 
iau-kawa,  n.  a  market, 
iaumai-laig  (s),  n.  a  council  house, 
iauman,  f^.  to  discuss, 
iautiz,  V,  to  hoist. 
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iantumiz,  v.  to  command ;  n.  command.     [iautumizi.1 

iantomoizinga,  n.  pi.  teachings,  commands. 

iawa,  V,  imperat.  farewell !  good-bye ! 

iawaig  (?),  noi  iawaig  siei  mabagi  lago,  lie  was  without  in  desert 
places.    Mark,  i.  45. 

iaweipa  (x),  v.  to  see,  look  after,  watch. 

iba-eba,  (x),  n.  sandstone. 

iban  (s),  v,  to  mb,  to  scrape. 

ibara  (x),  ».  a  crocodile  (perhaps  introduced  from  Daudai).  Cf.  kodal. 

ibopoidan  (b),  v.  to  hunt  (men). 

ibn  (x),  n.  the  chin,  lower  jaw. 

ibupoidan,  v,  to  help,  to  assist. 

id,  ido,  n.  a  small  bivalve  shell. 

idai  s  iadaiy  mina  idai,  n.  gospel,  Mark,  i.  14 ;  waro  idai,  some  mes- 
sengers; setabi  idai,  those  people.    Hark,  xri.  14. 

idaig  (?),  suffix;  tratra  idaig,  stammerer;  ngolkai  idaigal,  hypocrites. 

idara,  n.  a  beetle. 

ideipa,  v.  to  unloose,  untie. 

ideipa  (x),  v.  to  scold. 

idi,  ft.  oiL 

idiidi  (x),  n.  a  scorpion.     Gf .  diwi. 

idiidi  (x),  a.  fat. 

idiman  (?),  tana  kuik  idiman  they  wagged  their  heads.  Mark,  xv. 
29.     Cf.  idun. 

idimizi,  e.  to  destroy,  to  erase.   Cf.  idumai.     fidumoin,  idumoiginga.] 

idin  (?),  noi  kuikuiomo  nida  idin  senabi  durai  kikiri.     Mark,  vi.  57. 

ido,  n.  a  small  bivalve  shell. 

id6i(?).    Mark,xvi.  12. 

idumai  i^.  to  vanish,     [idimizi]. 

idumiz,  v.  to  melt.    Cf .  idumai. 

idun,  V,  to  mock. 

ie, 

ieame,  v.  to  bum. 

ieda,  n.  the  gill  of  a  fish. 

iedai  (b),  n.  a  rumour,  » iadai. 

ieda-waiano,  v.  to  warn.    See  iadu-wadan. 


°9 

i^;e-palazi,  iege-paran,  v.  to  mock,  to  revile. 
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iegese  (?),  iegese  gnlan,  v,  to  cast  lots.    Mark,  xv.  24. 

iegiadon,  pleased  (?).     Mark,  vi.  22.     Cf .  ia,  gia,  adan  or  dan. 

ielai  (m),  n.  the  crest  of  a  cockatoo. 

ielpaman,  v,  nongo  kalmel  ielpaman  ita  watri  mabaegal,  he  was  nnm- 

bered  with  bad  men.    Mark,  xv.  28. 
ielpan,  ielepan,  v,  to  lead;  niaipa-ielpano,  i^.  to  lead  to  a  seat,  to 

marry. 
iSna  (m),  n.  a  basket,  =  iana. 

iengu  (?),  ngau  iengu  mai,  for  my  name's  sake.    Mark,  xiii.  18. 
ierka  (x),  n.  wax. 

ieso,  f>.  to  praise,  to  thank.     Cf .  eso. 
i^te  (n),  n.  the  spider  shell  {Pteroeeras). 
ietu  (m ),  n.  a  barnacle  shell  found  on  the  turtle, 
ieudan  (?),  makiam  ieudan,  cried  out.    Mark,  vi.  49. 
ieudapa.    See  gudia  ieudaipa. 
ieude.    See  ieudepa. 

ieudepa,  v,  to  ask,  to  beg.     [ieudizi,  ieudemipa.] 
ieudiz,  ieutiz,  v,  to  put.     [ieudan.] 

igalaig,  n.  a  kinsman,  a  friend ;  pi.  igalgal.     [igalgopa,  igalgia.] 
igalaigu  (b),  n.  an  uncle, 
igaligal  (s),  a.  glad;  ad.  gladly, 
igi,  suffix  expressing  want  or  non-possession, 
igili,  n.  life. 

igililemael,  n.  the  living, 
igilileuga,  igililonga,  a.  possessing  life,  alive, 
igili-paliz,  v.  to  give  life,  to  save,     [igili-palan.] 
iginga,  suffix  expressing  non-possession, 
igipali  «  igili-paliz. 
igur  (m),  exclam.  of  pity ;  poor  thing ! 
iiwi  (yiwi)  (s),  n.  a  mosquito,  =  iwi. 
iilo  (yilo)  (b),  n.  the  gall  bladder. 
i^»  ^*  joy>  gladness, 
ikai  (m ),  n.  milk ;  sap ;  nipple  of  breast, 
ikalikal,  ad.  joyfully,  gladly.     Cf.  igaligal. 
ikane, 

ikan-pungaipa,  v.  to  please, 
ika-tiaipi,  v.  to  please,  to  rejoice,  to  be  glad, 
ikur  (s),  n.  a  rope. 


Eat  &  Haddon— I%«  Languages  of  TorreB  Straits— II.    201 

nagiz  (?),  lako  kai  pa  ilagiz,  the  rent  will  again  fly  open.  Mark,  ii.  21, 

See  palagiz. 
Hamiz,  suffix,  against, 
ilarkoubo,  n.  flax  (Macfarlane). 
il-get  (xb),  n.  the  middle  finger;  the   index  finger  in  Moa.    Ct. 

klaknetoi  get. 


imaiginga,  v,  not  to  see. 

inudpa,  imeipa  (x),  v.  to  see,  to  find;  pam-imamoin,  they  saluted. 

fimiz,  imizi,  iTqiwi^  imamoin.] 
imaizigal,  n.  the  person  seeing  a  thing, 
imana  (b),  n.  the  world, 
imi  (b),  n.  a  spouse,  husband, 
imi  (k),  n.  a  sister-in-law. 

imi-garkazi  (b),  n.  a  son-in-law  (lit.  hnsband-son). 
imuliz-ilamizo,  v,  to  say  things  against,  to  accuse,  to  envy, 
imnso  (b),  a  species  of  grass. 
ina,  ino,  a.  the,  this ;  ad.  here. 
inabi,  a.  the,  this;  a,  an. 
inabi-durai  (s),  pron.  these, 
ina-nabiget  (x),  n.  this  hand ;  five, 
inguje  (x),  v.  to  urinate. 
ini,  fi.  the  penis ;  the  vertical  firestick.     (885.) 
inile,  a.  male  (lit.  possessing  ini). 
inil-tiam,  n.  a  male  turtle, 
injura  (x),  n.  a  small  lizard. 
ino  s  ina. 

innr  (x),  n.  darkness,  night,    [inuria.] 
iobuia,  ».  by  the  way.    See  iabu. 

io, 

ioipa,  V.  to  incline. 

ioka  1^.  to  recline. 

ionan  f.  to  recline. 

iongu  =  iangu. 

iounga,  n.  a  porch,    [ioungapa.] 

ipaly  ip^l,  pron.  both,  two. 

ipatamaiginga  (?),  ngi  minaipatamaiginga,  carest  thou  not.  Mark,  iy .  88. 

ipataman,  i^.  to  finish. 
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ipatoy  V.  to  finisli. 

ipatomaiging  a.  not  believed.    Mark,  ix.  12. 

ipi,  n.  female,  wife,  spoase.      [ipiu,  ipipa.] 

ipiapo,  (b)  n.  a  fan ;  v.  to  fall. 

ipidado,  n.  evil,  sin ;  a.  bad. 

ipidado-pugan,  v.  to  curse,  to  blaspheme. 

iptkai  (h),  n.  female,  woman  «  ipikazi. 

ipikai-kaje  (h),  n.  a  girl. 

ipika-merkai  (icb),  a  man  dressed  as  a  woman  in  the  funeral  dance. 

ipi-kazi,  n.  a  female,  woman,  wife  (lit.  female  person). 

ipoibiso  (b),  n.  a  noise. 

ipokazi  =  ipikazi. 

ipokozi  =  ipikazi,  pi.  ipokoziel.     [ipokozia.] 

ipnkaja  burumd  (b),  n.  a  sow  (lit.  female  pig). 

ira  (m),  n.  father-  or  mother-in-law. 

irada,  irado,  ».  shade,  shadow,     [iradopa.] 

iradu-aban,  v.  to  shade. 

iragnd,  iragado,  ».  the  lips. 

irka  (x),  n.  resin,  used  in  fixing  the  heads  and  joints  of  spears  and 

throwing-sticks.     Gf .  ierka. 
imn  (s),  a.  mere. 

irun  (?),  maita  kdiza  irun,  they  were  filled.    Mark,  vi.  42. 
isau  (m),  n.  a  honey-comb,  wax 
isoa  (xg),  ad,  all  right, 
ita,  demons,  pi.  those,  the, 
ita  (x),  n.  an  oyster.     Gf.  itro. 
ita  durai,  demons,  pi.  some, 
itar,  n.  a  spotted  dogfish  (  CAffef^Sitfm). 
itra  =  ita. 
itro,  n.  an  oyster. 

iuamai  (?)  wakaiuamai  mabaeg,  n.  priest, 
iudepa,  v.  to  ask,  beg,  =:  ieudepa.    [iudiz.1 
iudiz-mulan,  v.  to  pour  (?). 
iuna  (xg),  n.  sleep. 

iuneipa  (x),  i;.  to  lie  down ;  to  leayo  behind 
iungu-ngnlaig  (b),  v.  to  interpret, 
iurdiz,  i^.  to  flow, 
intan,  n.  a  graye. 
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inteipa  (m),  v.  to  pull,  to  drag. 

intizi  =  ielpan.     Mark,  xLii.  11. 

iwai,  n.  tbe  cloth-like  spathe  at  the  base  of  coco-palm  leavoB. 

iwi,  n.  the  mosquito. 

Ja  (Mg),  n.  grass. 

jag,  9».  a  small  species  of  fish. 

jaga  (m),  ».  a  fish  {Zsthrinus). 

jaji  (b),  n.  a  petticoat.    See  gagi. 

jamo  (h),  n.  the  emu. 

japudamino  (b),  v,  to  buy.    See  za-pudamoin. 

japulaika  (b),  n.  wealth,  property.     See  zapulaig. 

jaro,  n.  name  of  a  card  game.    Probably  introduced. 

jainiT  (chawur)  (x),  n.  a  conyolrulus  with  edible  roots. 

je  (b),  n.  the  south ;  (m)  ».  the  sky. 

jena  (chena)  (h),  demons,  that,  these,  those  =  sena. 

jia,  n.  a  cloud ;  scud. 

jid  (zheed)  (m),  n.  a  cloud.     Cf.  jia. 

jina  (china)  (v),  v,  stop,  enough !  »  sina. 

jnb  (xg),  n.  the  arm,  shoulder.     (Jukes.) 

jnma  (shuma)  (h),  n.  cold.     Cf.  sumaL 

jur  (x),  n,  the  shoulder.    (Jukes.) 

Ka,  fi.  the  waist. 

kab,  kabo,  n.  a  dance,  »  kap. 

kaba,  n.  a  paddle,  an  oar ;  kaba-nitun,  v.  to  paddle,  to  row. 

kababa  (x),  n.  a  disc  held  in  the  hand  during  a  dance.    Cf.  getauza, 

kabuzapla. 
kaba-get  (xb),  ».  the  thumb, 
kabai,  n.  an  egret, 
kaba-koku,  n.  the  great  toe. 
kaba-mineipa,  v.  to  dance, 
kaba-nituno,  v,  to  paddle,  to  row. 
kaba-sia,  n.  the  great  toe. 
kabt-get,  ».  the  thumb, 
kabl-kok,  n.  the  big  toe. 
kabo-n&dur  (t),  n.  a  tail  ornament  worn  in  dances.    CI  nadur,  naduali 

zamozamo. 
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kabu,  n.  the  breast  bone ;  chest  (vg) ;  the  numbeT  ten  in  counting  on 

the  body, 
kabu  =  kababa ;  kabu-zapla  (t),  a  disc  held  in  the  hand  while  dancing. 

Gf.  getanza,  kababa. 
kabndan,  kabutan,  v.  to  set  on,  to  put  on,  to  put  before, 
kadai,  kadaipa,  directive  ad^  up,  upward ;  v.  to  stand, 
kadainitaman,  v,  to  stand  by.     Mark,  zr.  85. 
kadaipa,  v.  to  stand, 
kadaipa-palagiz,  v.  to  spill, 
kadaipa-poidan,  i;.  to  ordain, 
kadaipa- waliz,  v.  to  ascend,  to  climb  up. 
kadai-tanure,  v,  to  stand  up,  to  rise* 

kadai- taraiginga,  n.  not  to  stand ;  not  to  endure.    Mark,  iv.  17. 
kadai-taran,  e.  to  lift  up. 
kadai-tarizo,  v.  to  stand  up,  to  rise, 
kadai-tazo,  «  kadai-tarizo. 
kadai-wapa, 
kadalo, 
kadaman,  t^.  to  tear ;  adapa  kadaman,  t;.  to  peel ;  gamu  kadaman,  v.  to 

tear  the  body.     Mark,  ix.  18. 
kadap&damu  (vb),  ».  a  species  of  Cymodoeea,    Cf.  damn, 
kadazou  =  kedazou. 

kadtg,  n.  a  gauntlet  or  arm-guard.     (881.) 
kadig-tam  (h),  ».  the  ornament  of  the  kadig. 
kadig-tang  (xb),  n.  =  kadig-tam. 
kadik,  n.  a  gauntlet  or  arm-guard, 
kado  (b),  blood  clots. 

kadro  >=  kadai ;  kadro  palagiz.     Mark,  i.  10. 
kae  «  kai. 
kaet, 
kaga  (x),  n.  a  grave. 


kai  (b),  a,  large,  big ;  ad.  very  =  koi ;  kai  gulo  (b),  n.  a  ship  ;  kai- 

waiwai,  n.  elephantiasis  of  scrotum, 
kai  (xb,  s),  n.  a  New  Guinea  mat.     Cf .  kaii. 
kai,  particle  indicating  the  future  tense ;  at  the  end  of  a  sentence  it  is 

emphatic  and  «  H. 
kai-alo  (b),  n.  elephantiasis  of  the  scrotum.  Cf .  kai,  waiwai,  kaiwaiwai. 
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kai-ari  (b),  n.  a  flood  (lit.  great  rain). 

kaiam  (b),  n,  a  crayfiBh,  -  kaier. 

kaiba, 

kai-biribiri, 

kaibo,  ad.  now,  soon;  to-day  (b). 

kaibrodo-gomola  (t),  a.  white. 

kaibu  (h),  ad.  now,  immediately,  =  kaibo. 

kaied,  n.  a  grandmother. 

kaier,  n.  the  crayfish ;  spiny  lobster.     Cf.  kaiaru. 

kaig  (s),  n.  a  post. 

kaigas  (nb),  n.  a  kind  of  shark,  perhaps  Shina. 

kaigasa  (h)  =  koigorsar,  a  great  many. 

kaigerkitalgaka  (t),  a  warrior.     Cf .  kSrketegerkai. 

kaigob  (Hg),  n.  an  arrow. 

kai-gorsar  s  koigorsar. 

kai  guba  (b),  n.  a  gale  (lit.  big  wind). 

kai  gui  (?),  kaigui  malu,  ».  the  sea.     Mark,  iz.  42. 

kai-gnrsaro  =  koigorsar. 

kaigutal  piti  (b),  n.  a  snout  (lit.  very  long  nose). 

kail  (t),  ».  a  mat  made  from  the  leaf  of  the  Pandanus  and 
imported  from  Mowatta. 

kai-ib  (s),  to-day,  =  kaibu,  kaibo. 

kai-ipiki,  n.  an  old  woman. 

kaikai,  n.  a  feather ;  (m)  a  quill* 

kai-kosano, 

kai-maitalnga  (b),  a.  corpulent  (lit.  possessing  a  big  body). 

kai  mapunga,  a.  heavy. 

kaimi  (n),  n.  a  brother-in-law. 

kaimi,  n.  a  mate,  a  companion,  a  follower ;  pi.  kaimil ;  nongo  kaimil, 
they  that  had  been  with  him.     [kaimia.] 

kain,  kaine,  a.  new  ;  kain  ipi,  bride ;  mabaeg  kain  ipi  gasaman,  bride- 
groom. 

kainga  (?)    Mark,  iv.  6. 

kaingnlpa  (?),  burumal  koi  umen  nanitan,  diabo  a  padria,  kaingulpa 
malupa,  the  herd  ran  yiolently  down  a  steep  place  into  the  sea. 
Mark,  v.  13. 

kainMung  (m),  n.  the  new  moon. 

kaining  (x),  a.  new,  little  used. 
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kaiptii  (b),  a.  a  tree  (lit.  big  tree). 

kaisigalo  «  koisigal. 

kaisigapa  «  koisigapa. 

kaiwaiwaiy  n.  elephantiasis  of  the  scrotum.     Of.  waiwai ;  kaialo. 

kaiza  (b),  a.  big,  large  (properly  kai-za,  big  thing). 

kaje  (h),  n.  a  child,  =  kazi ;  iplkai-kaje,  a  girl ;  miigi-kaje,  an  infant ; 

n^tnr-kaji,  a  son. 
kak  (ir),  the  framework  on  which  a  corpse  was  dried.     Cf.  sara. 
kakal  v.  to  appear  (?) ;  noi  kulai  kakal  Marialpa  adapadan,  he  appeared 

first  to  Mary.    Mark,  xvi.  9 ;  palamulpa  kakal  adan,  appeared 

to  two. 
kakera  (icg),  n.  tortoise-shell. 

kaki  (k),  exelam.    I  say !    Look  here !    Cf ,  kawH,  kami,  komi. 
kakiam  (nb,  s),  n.  the  bird  of  Paradise, 
kakuy 

kaknr,  n.  an  egg,  ovary  of  a  fish ;  the  testicles  (m). 
kaknra,  kakuro,  n.  the  feet, 
kakumpataean,  kakurpataean,  v.  to  step  across ;  prsp,  across ;  tana 

muasin  tarodan  kaknmpataean,  when  they  had  passed  over. 

Mark,  yi.  53. 
kal,  kala,  kalo,  n.  the  back ;  the  hinder  part ;  the  outside.  Mark,  yiii. 

15  ;  (m),  the  back  of  the  hand ;  kalapa,  at  the  back,  behind; 

kalanu,  after  that,  then, 
kalak,  kalaka,  klak,  n.  a  spear  (838) ;  or  rather  a  javelin,  as  it  is 

thrown  with  the  kubai. 
kalakala,  n.  a  fowl, 
kalakonitu  =  klak-nitu. 
kSlapi  (x),  n.  a  large  bean, »  kulapi,  "  the  produce  of  a  vine-like 

creeper  with  legumes  a  foot  in  length,   eaten  with  biiu." 

Macgillivray,  ii.,  p.  27. 
kalemel  =  kalmel. 

kalmel,  ad.  or  n.  together,    [kalmelpa.] 
kalmel-monamoin,  v.  to  unite, 
kalmel-uzar,  v.  to  accompany, 
kalum-rida  (x),  n.  the  collar  bone, 
kalupi, 
kamadi  (x),  n.  a  belt  worn  obliquely  across  the  chest,  made  of  young 

coco-palm  leaf.    Of.  naga. 
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kamado  (b),  n.  a  necklace. 

kaman  (h),  n.  heat,  steam. 

kamiliiale  (h),  a.  warm. 

kama-tanradiz,  v.  to  nurse. 

kami  (h),  a.  dear  (used  by  a  female  to  a  male,  see  kawki). 

kamikamo  (b),  ».  ringworm. 

kamizingi,  wur  kamizingi,  flood  tide. 

kamu  (xg)  n.  the  body,  =  gamu. 

kamus  n.  another  name  for  the  Maiwa  ceremony. 

kangu  (m.)  n.  a  frog.     (Pronounced  kang-gu). 

kanguru  ( ?) ;  kanguru-pagamoin,  v,  to  be  spread  abroad  ( ?). 

kap,  n.  a  dance.    See  kab. 

kape  (m),  good,  pretty,  =  kapu. 

kape-ganule  (x),  sweet,  fragrant  (lit.  possessing  a  good  smell). 

kape-parure  (x),  a.  pretty-faced. 

kap-garig,  n.  name  of  a  dance.    Cf.  garig-kap. 

kapi,  n,  the  thigh ;  the  legs  (xg). 

kapi-ktsuri  (x),  n.  moonlight. 

kapi-taig  (x),  ad.  a  long  way  off. 

kapn,  a.  good,  beautiful. 

kapn,  n.  seed;  tomi  kapu,  timi  kapu,  small  red  and  black  seeds,. 

(crab's  eyes), 
kapua, 

kapua  kasiginga,  kapuakosiginga,  n  unbelief ;  v.  not  to  belieye. 
kapua  kasilai,  »,  faith.     Mark,  y.  34. 
kapua  kasin,  v.  to  believe ;  n.  faith,  hope,     [kapuakamoin]. 
kapuka-tete,  ».  the  west ;  kapuka  =  kibuka. 
kapukuiku, 
kapu-minar,  a.  best  (lit.  good  mark,  probably  a  phrase  adopted  from 

the  mission  schools), 
kapu-mitalnga  (b),  a.  edible  (lit.  possessing  a  good  taste), 
kaputo,  n.  the  other  side  (of  a  riyer).    [kaputopa]. 
kapuza  =  kapu  za. 

kar,  n.  a  fence ;  b^ribei  kar,  a  rope  fence, 
kaia  (xb),  name  of  a  tree ;  the  raw  fruit  is  eaten  in  the  initiation^ 

ceremonies  (898). 
kara  (x),  »  kai,  koi. 
k&raba  (x),  n.  a  paddle,  =  kaba. 
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kar&bai  (i),  n.  an  egret,  ~  kambai,  karbai. 

karaba-tapeipa,  i^. 

kar&b  (vg),  n.  nostril. 

karilbu  (x),  n.  noBtrils. 

karaig, 

kara-malupa  (v),  ad.  a  long  way  down. 

kara-nagri  (vg),  ad,  enongh.     (Stone). 

karar,  n.  the  shell  of  a  turtle. 

karar-asin,  v,  to  like,  to  obey. 

karauaig  «  korawaig. 

karawaigo  =  korawaig. 

karbai,  n.  an  egret ;  karbai  ial,  karbai  plis,  or  kaikai,  feathers  of  the 

egret ;  (ii),  the  blue  heron, 
k&reki  (m),  ad.  hereabouts.    Gf.  ko,  of  which  the  (k)  form  would  be 

kore. 
karengaigo,  a.  not  hearing. 

karengemin,  i^.  to  hear,  to  listen,  to  obey,    [karengemizia.] 
karget  (x),  n.  little  finger.     (Jukes.) 

karingi  (t),  n.  a  lad  during  the  initiation  ceremony.     Cf.  kSmge. 
karmiu,  n.  name  of  a  fish,  =  karmoi. 
karmoi  (x),  n.  a  fish.     Seatophagiu  muUifaseiaiui. 
karomat  (x),  n.  a  brown  snake, 
karta  (x),  n.  the  throat,  -  kato. 
karubai  (x),  n.  an  egret, 
karudan  (t),  n.  a  shell  frontlet,  a  drum  pattern, 
karum  (t,  s),  n.  the  monitor  lizard,  Varanw ;  called  *'  iguana." 
karumatapi,  (karum  swimming)  n.  a  dance  (862). 
karuma-gam  (t),  n.  the  skin  of  the  monitor, 
karuma-giingau  (x),  n.  the  skin  of  the  monitor, 
karum-palan  (  ?),  betrayed.    Mar^,  ziv.  41. 
karusa  (xg)  =  kaura. 
k&sa  (x), ».  the  bed  of  a  stream,  a  riyer.    Mai  Kasa,  Wai  Slasa,  names 

of  rivers  in  New  Guinea, 
kasa,  ».  the  pandanus.    Gf .  kausa. 
kasa,  V.  to  lend, 
kasa,  ad,  only,  just, 
kasa  iagiasin,  v,  to  be  quiet, 
kasa-tabu  (b),  n.  a  harmless  snake. 
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kasa-knpal,  a.  naked. 

ka8a-pai1)aii6  (b),  n.  a  present,  gift. 

kasa-wanan,  v,  to  forsake,  to  leave  alone.    Mark,  zv.  84. 

kasigig,  a.  childless.     Gf.  kaziginga. 

k&snr  (m),  n.  a  salt  water  creek.     Cf.  kasa. 

kat  (Hb),  n.  neck. 

kata-kazi  (a),  n.  twins. 

katam,  ».  a  bunch,  a  crowd. 

katazno,  n.  a  banana. 

kataxniz,  a.  narrow. 

kata-plagis  (b),  ad,  upwards.    See  kat-palagiz. 

kata-pulgeipa  (x),  v,  to  jump,  to  leap. 

katauoi  (t),  ».  the  green  parrot. 

kateko  (b),  ».  a  frog. 

kato,  (n),  the  neck,  throat. 

kat-palagiz,  v,  to  escape,  leap,    [kadro  palagiz.] 

katramizo  =  katamiz. 

katro  s  kato. 

kaua  =  kawa, 

kaubura  (s),  n.  a  gourd. 

kaubasin,  v.  to  strain,  labour ;  noi  iman  tana  kibu  kaubasin  kaba 

nitun,  he  saw  them  toiling  in  rowing.    Mark,  vi.  48. 
kaukwik  (xb),  a  young  man ;  the  ceremony  on  arriving  at  puberty 

(405).    Cf.  kemele. 
kaukwoiku  (m),  n.  a  young  unmarried  man  after  initiation, 
kaura  (x,  xb),  ».  the  external  ear. 
kaura,  n.  the  nautilus, 
kaura  (x),  n.  an  islands  kawa. 
kaura-apuso,  n.  the  ear  hole ;  ieudan  ukasar  dimur  a  ukasar  kaura 

apuso  utun  nubepa,  put  his  fingers  into  his  ears.      Mark, 

vii.  33. 
kaura-kikire,  n.  the  ear-ache. 

kauralenga,  a.  possessing  ears ;  ita  muamuai  kauralenga,  the  deaf, 
kaurare  (x),  a.  possessing  ears;  wati-kaurare,    deaf  (having  bad 

ears). 
kaura-tarte  (x),  n.  a  hole  in  the  lobe  of  the  ear. 
kaum  (x),  n.  the  laughing  jackass, 
kaurata  (x),  n.  bunions. 

B.I.A  PBOG.,  SEE.  HI.,  VOL.  IV.  P 
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katua,  n.  fruit,  seed,  nut,  skonsa. 

kausa,  kausar,  (m),  n.  Pandanus  peduimiaia.    Gf.  kasa. 

kaufii  (t),  n.  a  hawk.    Cf.  kudzi. 

kausur  (m ),  n.  a  flower. 

kautiiri  (m ),  n.  a  blue  crab. 

kawa,  n.  an  island ;  people ;  iau  kawa,  n.  a  market,    [kawapa.] 

kawakawal,  kawakawial,  n.  pi.  islands,  nations,     [kawakawapa.^ 

kawakuig,  kawa-kuiko,  n.  a  young  man.    Cf.  kemele. 

kawki  (k),  a.  dear  (used  by  a  male  to  a  female) ;  see  kami. 

kawp  (m),  n.  a  seed. 

kawruta, 

kazi,  n.  a  person,  a  child ;  niai  kazi,  n.  a  scholar,  a  disciple  (lit.  a 

sitting  person) ;  pL  kaziel,  kazil.    [kaziu,  kazipa,  kazingu^ 

kaziae.] 
kazigULga,  a.  uninhabited  (lit.  child  not  possessing), 
kazilaig,  a.  having  a  child.     Mark,  vii.  25. 
kaziol,  ph  of  kazi. 

keda,  ad.  thus,  as,  saying ;  a  word  introducing  a  quotation, 
keda,  v.  to  be  like,  to  resemble ;  keda  aiginga,  v.  to  differ, 
keda  (m ),  v.  to  cut. 
kedamizin, 

kedangadanga,  n.  length, 
kedangadal,  kedangadalnga,  a.  like,  like  this;  noi  kedangadalnga 

umangange,  he  was  as  one  dead.    Mark,  iz.  26. 
kedawara,  kedazingu,  keda-zinguzo,  e<mj\  for  this  cause,  therefore, 
kedazou  (?),  conj.  for ;  kedazou  mai  Joane  iamuliz  Heroda,  for  John 

told  Herod.     Mark,  yi.  18. 
kedazongu  (s),  because  (lit.  from  the  thing  thus), 
kedazopa,  eonj.  therefore  (for  the  thing  thus), 
kedazopuzigopa  (?),  kedazopuzigopa  nidaipa,  (who)  had  done  thus. 

Mark,  t.  32. 
kegoba, 
kei  =  kai,  koi. 
kei-g&lein  (m),  a.  dumb, 
kei-gariga  (m),  n.  noon-tide  (lit.  big  sun), 
ke'iptkai  (m),  n.  an  old  woman,  =  kai-ipiki. 
kei'kuku  (m ),  n.  the  great  toe. 
keim&gi  (m),  ».  an  associate,  a  friend.     Gf .  kemele. 
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keinga  (k),  a.  large ;  ad.  veiy,  »  kai,  koi 

kek^di  (m ),  a,  gorged. 

kekeiiy  n.  a  bird  with  red  breast. 

kekermisina  (?),  purka  kekermisiiia  (b),  n.  opbthalmia. 

keki  (m ),  n.  a  gull. 

kekochipa  (m),  v.  to  forget. 

kemua  »  kimus,  sabu  kemus,  n.  a  needle. 

ke-pramek, 

kerer  (m)  =  kerer. 

kererkiy  n.  the  name  of  a  star.    Gf .  garig  kap. 

k^risa  (k),  n.  the  blue  mountain  parrot. 

kerkato  »  kerket. 

kerkato-palan,  v,  to  torment. 

kerket  (m ),  n.  anger,  rage. 

kerketale  (m),  a.  vindictivey  fnriouB. 

kirketegerkai  (ir),  n.  a  warrior.    Gf.  kaigerkitalgaka. 

kemele  (x),  kSmge  (k),  a  lad  who  is  being  initiated  into  manhood. 

Gf.  karingi,  znngri,  kaukwik,  keimagi  (405,  409,  433). 
ketai,  n,  a  yam  {l>u>seorea).    Gf .  katai. 
ketal  (k),  ft.  a  thread, 
ketekete, 
keaba-tati,  n.  uncle  (lit.  tati,  father,  keuba,  perhaps  for  kopa,  a  little 

way  off), 
keusa,  i>.  fruit,  -  kausa,  kousa. 
ki  (m ),  an  affix  of  emphasis.     Gf.  kai. 
kiamusa  (b),  n.  the  point  of  an  arrow,  =  kimus. 
kibu^  n.  the  loins,  the  lower  part  of  the  back;  padau  kibu,  the  slope 

ofahiU.    Mark,  V.  11. 
kibnka  (kibupa),  n.  a  mythical  island  to  which  the  mari  of  deceased 

persons  go  (318).     <'  Hades." 
kibn-mina,  n.  a  totem  cut  on  the  small  of  the  back  of  a  woman  (lit. 

loin  mark)  (368). 
kicha  (Kg),  n.  the  sun,  the  moon.     Gf.  kisuri,  kizai. 
kida  (k),  a.  left, 
kidakida-nagepa,  v.  to  gaze. 

kidakidan  (?),  tana  kidakidan  ia  uman,  they  said  among  themselyes. 
kido  (?), 
kido-taean,  v,  to  turn,  to  oTerthrow ;  see  kita-toeailai. 

P  2 
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kidu-waru  (iib),  the  finish  of  the  turtle  (Burlangi)  season. 

kikimiziy 

kikira, 

kikir,  kikiri,  n.  disease,  pain,  affliction ;  a,  sick,  ill ;  kikiii-laig,  n.  a 

sick  person ;  koiku-kikiri,  headache ;  dang  kikiri,  toothache ; 

kaura  kikiri,  earache, 
kimns  (s),  n  an  arrow. 

kin  (nb),  n.  a  creeper  used  in  making  makamak. 
kirer,  n.  an  artery,  a  vein,  a  sinew, 
kirkup,  n.  a  nose  ornament.     Cf .  gigu. 
kisigan  (ng),  n.  a  mountain.     (Stone), 
ktsuri  (h),  n.  the  moon. 

kita-toeailai  (?)  to  be  converted.     Mark,  iv.  12.    See  kido-taean. 
kizai  (s),  ».  the  moon, 
klak-nitu  (s),  klak-nStoi-g^t  (nb),  kalako-nitu,  n.  the  index  finger ; 

the  number  four  in  counting  on  the  body, 
ko,  ft.  a  place  near,  a  little  distance.     Cf .  kareki.    [kou,  kopa,  kozi.] 
koakan,  a,  round. 

koam  =  kaman,  kuamo,  fever.     Mark,  i.  31. 
koamala-nagiz, 
koamapa,  v,  to  warm  oneself ;  nado  Fetelun  iman  muingu  koamapa, 

she  saw  Peter  warming  himself, 
koamasin  =  kuamo,  asin ;  korkak  koamasin,  sore  amazed.     Mark,  xiy. 

33  ;  gamu  koamasin,  n.  fever  (lit.  with  hot  body), 
kob  (n),  n.  the  tail  of  a  dog.     Cf.  kouba. 
koba  (m)  =  kob. 

kobai  (ic),  n.  the  throwing  stick  (334).     Cf.  kubai. 
kobai-ngur  (lib),  n.  the  peg  or  hook  of  the  kobai. 
kobai-piti  (ir),  n.  the  peg  of  the  throwing  stick.    Cf .  ngurr. 
kobaki  (m),  n.  a  cough, 
kobaris  (k),  a.  unripe,  uncooked, 
kobebe  (icb),  «..a  bird  (Legends,  p.  29). 
kobegada,  a.  this  kind.    Mark,  iz.  29. 
kobi  (n),  a.  black. 

kobia  (?),  tana  ladun  a  maumizin  kobia  gulugul,  they  went  forth  and 
preached  everywhere.  Mark,  zvi.  20 ;  noi  gurugui  uzar  kobia 
gurugup  ngurupaipa,  he  went  round  about  the  villages 
teaching.     Mark,  vi.  6. 
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kobikobi  (t),  n.  the  charred  shell  of  the  coconut,  charcoal ;  kobikobi 
marokai  or  gilmiile  (m),  black  men.     Cf.  knbi. 

kobikobig&mol,  kobikobig6m61a  (t),  a,  black.    Cf .  knbikubinga. 

koboi-ngnra  (nb),  n.  the  hook  of  the  kobai,  =  kobai-ngor. 

kobu,  n.  war,  enemy,  battle,  =  koubu. 

kobuia  (b),  n.  a  lime  gourd.    Cf.  Mir.  kabor. 

kodal,  n.  a  crocodile,  =  kudal. 

kodu,  ft.  a  part. 

kogwoi  (h),  n.  the  throwing  stick.     Cf .  kobai. 

koi,  0.  large,  great,  big ;  ad,  very,  =  kai,  kei. 

koi-abou  (koi-iiCbou),  ad,  with  a  loud  voice. 

koi-ad  (s),  n.  an  anchor, 

koi  adumeipa,  v,  to  rave. 

koi-gakazi  (s),  n.  a  chief. 

koigaraka,  n.  a  chief. 

koi-g£rza  =  koi-gorsar. 

koi-gorkozi,  n.  a  chief;  koigorkozi  wakaiauiamoin,  chief  priests. 
Mark,  xiv.  55. 

koi-gorsar,  a.  many. 

koi-ia,  0.  loud  (lit.  big  voice). 

koiko-dlm  (s),  n.  the  thumb  (lit.  head-finger). 

koik-patan  =  kuiko-patan. 

koikoro,  n.  a  head-dress  worn  by  young  men,  a  pattern  on  a  drum. 

koiku  (k),  n.  the  head  =  kuiko. 

koiku-kikiri,  n.  head-ache. 

koikutalnga,  a.  long,  high,  tall  (having  big  ends). 

koim,  koima  (s),  a.  many,  much. 

koi-maganlnga,  0.  strong. 

koi-magu,  n.  a  bunch. 

koimai  (t),  n.  the  scarified  mark  on  the  shoulder. 

koi-maita  (b),  n,  the  gizzard  of  a  fowl  (lit.  big  stomach). 

koi-malu,  0.  deep  (lit.  big  sea). 

koi-mapn-bodali,  0.  sick. 

koi-mapunga,  0.  difficult,  heavy  (having  great  weight). 

koingar,  n.  elephantiasis  of  the  leg  (lit.  big  leg). 

koi-ngona-poidan,  v.  to  sob. 

koiop,  :=  kuiopa. 

koi-pui,  n.  a  log  (lit.  big  wood). 
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koiridanga,  koiridongo,  a.  hard  (lit.  yery  bonj)* 

koisarkoisar  (?),  Pilato  koisarkoisar  korkak  banitan  sisike  noi  amanga, 

Pilate  marrelled  if  he  were  already  dead.    Mark,  zt.  44. 
koidgal,  a,  far,  remote ;  koisigapa,  ad.  afar,  to  a  distance, 
koi-dgazi,  ad,  from  afar, 
koi-wamen-udiz  (s),  n.  ebb  tide, 
koi-za,  a.  big,  large,  great  (lit.  large  thing), 
koi-zarasan. 

kokam,  kokan,  n.  a  ball, 
kokaper,  n.  a  spark, 
kokata  (h)  «  kwokata. 
koki  (k)  =  kuki. 

koki,  ft.  the  season  for  turtle  feasts.    C!f .  kuki. 
koko  (u),  n.  the  foot.    Cf.  kakura,  kuku. 
koko-geta. 

koko-kaleri  (m),  n.  the  sole  of  the  foot, 
koko-moi  (h),  n.  the  sole  of  the  toot, 
koko-moka  (k),  n.  the  sole  of  the  foot, 
kola  (k),  n.  a  rock,  =  kula. 
kolab  (t),  n.  the  shoulder-blade,  or  scapula, 
kolam  (k),  n.  the  shoulder-blade, 
kolan  (ug),  n.  the  shoulder. 

koli  (nb),  ft.  a  paddle  when  used  for  steering.      Gf .  kuli. 
kolkar,  (k),  n.  blood,  =  kulka. 
kolo  (m),  kolu  (k),  n.  the  knee,  «=  kulu. 
komakoma  (s),  a.  separate,  opposed  to ;  ngalpalpa  komakoma  maiging, 

not  against  us. 
komalenga,  0.  hot,  =  kuamalnga. 

komi  (n),  exolam.  I  say !  Look  here !    (see  kami,  kawki,  kaki). 
konamiz,  v.  to  spy. 

kon,  n.  com  (English  word  com) ;  konau-apo,  a  com-field. 
konga, 

konil,  n.  a  bundle  of  arrows, 
kopa.    Cf .  ko, 

kopazi,  an  error  for  kozipa.    Mark,  yiii.  1. 
kop^r  (m),  n.  a  tree, 
kopi,  n.  the  half,  a  lump, 
kopura  (m),  n.  a  fish,  whiting  {SHago). 
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kora  (t),  n.  a  crocodile,  =  kodal,  kudal. 

korabn  (ii),  n.  the  septum  narium. 

korawaig,  korawaigo,  v,  to  be  unable,  cannot. 

k5rgkida  (k),  ad,  a  long  time  ago. 

korkok,  n.  the  throat ;  the  seat  of  the  affections,  the  mind,  [korkaknu 

korkakonu.] 
korkako-bado,  v.  to  sigh.    Gf.  kork;ak,  bado. 
korkar  (s),  n.  the  mind« 
korkor,  (m),  n.  a  crow. 

komgaizinga,  n.  things  heard.   See  korongaipa. 
koroy 

korongaigigOy  a,  deaf,  =  karengaigo. 
korongaiginga,  v.  not  to  hear,  s  karengaigo,  korongaigigo. 
korongaipa,  v.  to  hear, 
korokak  ^  korkak. 
koiposonga,  a.  tender ;  nongo  tamo  korpusonga,  when  its  branch  is 

tender.    Mark,  xiii.  28. 
korsi,  n.  the  hammer-headed  shark  {Zygana), 
koru,  n.  a  comer,     [korupa.] 
korul,  n.  the  heel. 

kosa  (lib),  n.  the  sternum.     Cf.  dadir. 
kosa,  n.  a  river,  -  k&sa ;  kosa  loridana,  river  Jordan ;  kosa  Gfalilaia,  sea 

of  Galilee ;  mai  kasa,  Pearl  Eiver.  Cf .  native  names  of  places, 
kosi  (?)  -  kazi.     See  next  word, 
kosiman,  v.  to  rear,  bring  up. 
kodman  (?),  noi  iautumizi  tanamulpa  niano  kosiman  tana  senabi 

imuso  maludonga,  he  commanded  them  to  make  all  sit  down 

by  companies  on  the  green  grass.    Mark,  vi.  89. 
kota-dimu  (s),  n.  the  little  finger, 
kota-get  (Moa),  n.  the  little  finger, 
kotaig  (Badu)  :=  last. 
k5tale  (h),  a.  long,  high,  tall, 
koteko  (b),  n.  a  frog,  =  kateko. 
koto-dimura  (nb),  n.  the  little  finger;  kotodimura  gomgozinga  (or 

guruzinga),  the  fourth  finger, 
kotuka  (?),  keda  ngadalnga  sinapi  kousa  a  utun  kulai  sena  mina  kotuka 

minakousakoizainaapal,  like  a  mustard  seed  which  when  itis  first 

sown  is  less  than  all  the  seeds  that  be  in  the  earth.  Mark,  iv.  31 . 


216  Proceedings  of  the  Royal  Irieh  Academy. 

kou.     Cf.  ko. 

kouba  (s),  n.  the  tail  of  a  quadruped,  =  kob. 

konba  (s),  n.  war,  battle,  an  enemy. 

kouba-laba  (s),  n.  the  tail  of  a  bird. 

koubu  =  kouba. 

koulka  (m),  a.  red.    Cf.  kulka. 

koupapa  (s)  =  koupupa.  Cf .  kouba» 

koupupa,  ft.  a  warrior,  a  soldier. 

kousa,  n.  fruit,  seed,  =  kausa.     [kousau,  kousangu.] 

kousalenga,  0.  possessing  fruit ;  in  Mark,  xi.  13,  a  mistranslation  for 

nisalenga. 
kozi,  n.  =  kazi,  pi,  koziel.     [koziu,  kozipa,  kozingu.] 
koziginga,  a,  =  kaziginga. 
krabu  (k),  n.  nostril, 
krameipa  (k),  t;.  to  steal. 

krangipa  (m),  v,  to  hear,  to  understand,  s  korongaipa. 
krar  (h),  n.  a  mask.     Cf .  buk. 
krem  (m),  n.  the  white  heron, 
kris,  n.  a  parrot, 
kua, 

kuai  (ic),  ft.  a  red  berried  Eugenia ;  the  crown  of  the  head, 
kuamalnga,  a,  hot,  warm  (lit.  possessing  heat), 
kuamo  (b),  0.  warm  (see  kaman),  hot ;  n.  heat, 
kuato, 

kubai  (b),  n.  a  throwing-stick ;  a  sling  (Macfarlane).     Cf.  kobai. 
kubaki, 

kubi,  n.  charcoal,  touchwood.     Cf.  kobikobi. 
kubi  (if),  a,  many,  plenty 
kubiger, 

kubikubinga,  a,  dark,  black, 
kubil,  kubilo,  n.  night,  darkness ;  a.  dark, 
kubilu  =  kubilo. 
kubirk  (ng)  =  kobaki. 
kuchi  (m),  n.  a  rattan, 
kudal  (s),  n.  a  crocodile,  =  kodal. 
kudapa  =  kutapa. 
kudrugu,  n.  a  small  dove, 
kudu,  kudru,  n.  the  elbow ;  the  number  7  in  counting  on  the  body. 
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kudu  (?) ;  noi  balbaigi  ianga  kndn  taean,  he  spake  plain.     Mark, 

Tii*  85. 
kudul,  n,  the  elbow,  =  kndn. 

kadnman,  v.  to  admit,  to  accede  to.    [kndumamain.] 
kndzi-kwik  (t),  n.  a  carved  wooden  bird's  (  ?  hawk's)  head  for  decora* 

tion  of  a  canoe.     Cf .  kausi. 
kngi  (m ),  n.  the  young  of  sapnr. 
koi, 

koiai  (?),  kuiai  torik,  kniai  torik,  n.  a  sword.     Mark,  ziv.  46,  47. 
knibur  (?),  kuibur  torodiz,  v,  or  a.  tame, 
kidlnr  (k),  n.  a  mangrove. 
koik  =  kniko. 

kuika-iman,  v.  to  begin,  to  commence, 
kuika-longa  =  kuikulenga,  etc. 
koik-gasamiz,  v.  to  wail. 
kuiko,  n.  the  head ;  the  skull, 
koiko-patan,  v.  to  behead, 
koik-taean,  v.  to  nod. 
knika  =  knikd ;  kuiku  ipi,  n.  a  chieftainess.  [kuikupa,  kukongn, 

kuiknnu.] 
knika,  n.  root,     [kuikungu,  kuiknnu.] 
kniku-dimo,  n.  the  thumb ;  the  number  five  in  counting  on  the  body. 

See  koiko-dtm. 
kuikuiy 

kuikuiga,  n.  brother,     [kuikuigau.] 
kuikn-kikiri,  n.  head-ache, 
kuikukazi,  n,  brother. 

kuikulenga,  kuikulnga,  kuikulonga,  a.  chief, 
kuikulumai,  n.  a  lord,  a  chief,  master ;  kuikulumai  vine  apangu,  n.  the 

lord  of  the  vineyard.    Mark,  xii.  9.    [kuikulumaipa,  kuikulu- 

maingu.] 
kuiknlunga,  a.  chief,     [kuikulungae.] 
kuiku-oimo  =  kuikaiman. 
kuikutanga  (b),  a.  tall. 

kuiku-waipa,  v.  to  talk  over  to  take  counsel,  usually  with  ia  pre- 
ceding,   noi  ia  mura  kuiko  waipa  tana  mulpa,  he  expounded 

all  things  to  them.     Mark,  iv.  34. 
kuiopa  (b),  It.  the  dragon  fly. 


218  Proceedings  of  the  Royal  Irish  Academy. 

kuisimi,  n.  height. 

kuiur  (k),  ft.  the  dart  of  the  dngong  harpoon  (wap).    Cf.  kwinro. 

kuki,  n.  the  West  wind ;  the  North  West  monsoon ;  the  rainy  season ; 

winter ;  spring  (Macfarlane).     Cf.  koki. 
kuki-dogam  (s),  n.  the  West, 
kukopalan,  v.  to  save  (?),  mi  mabaeg  nongo  igilenga  koi  kukopalan, 

whoever  will  save  his  life.     Mark,  viii.  35. 
knku  (k),  n,  the  foot,  toes. 

knkuama,  n.  a  flower,  a  blossom ;  knknamnge.    Mark,  It.  28. 
kukuikozipa,  dtd.  of  kuiknkazi.    Mark,  ziiii.  12. 
kukule  (y),  n.  an  elder  brother  or  sister, 
knkuna-mapeipa  (h),  v.  to  kick, 
knkup  (u),  n.  the  buttocks.    Cf.  keep, 
kukutalinga  =  koikutalnga. 
knl  (m),  a.  first, 
kul  (k),  ad.  two  or  three  days  ago ;  mata  kul  (k),  ad,  about  a  week 

ago. 
kula,  n.  a  stone,  rock,    [kulapa,  kulanu.] 
kula  (ir),  n.  flat  stones  with  faces  painted  on  them  connected  with 

ancestor  worship  (321). 
kula  (s),  0.  red. 

kulai,  {7.  to  precede,  to  go  before, 
kulaikulai,  ad.  before. 

kulai-tai,  v.  to  advance,  to  go  before,  to  pass  by.     [kulaitaiz.] 
kulSQe  (k)  b  kotale. 
kul&le  (h),  a.  stony. 

kulau-amai,  n.  lime  (lit.  oven  of  stone,  i.e.  burnt  coral), 
kulba,  kulbang  (k),  a.  worn,  old  from  use,  ancient, 
kulbulo  (b),  n.  an  owl. 

kuli,  n.  the  steering  board  of  a  canoe  ;  kuli-toidiz,  v.  to  steer.    Cf .  koli. 
kulka,  n.  blood ;  kulkale  (m)  a.  bloody ;  kulkthung,  a.  red.     [kulkau.] 
kulkadagomola,  a.  red,  blood  colour, 
kulka-ieudiz,  v.  to  bleed,  to  pour  blood, 
kulkale,  a.  from  kulka. 
kulkau  (s.),  n.  blood, 
kulkuigau, 

kulkulkuma  (b),  n.  dysentry  (lit.  bloody  excrement), 
kulapi  (k),  n.  a  large  bean,  -  kalapi. 
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knlpa  (s),  a,  old,  =  kulba. 

kaln,  n.  the  knee. 

knlu-damanu, 

kulnka  =  kulka. 

kulukal,  a.  red,  purple. 

knluknbo,  kulukubu,  n.  a  long  time. 

knlnn-tariz,  v,  to  bow  the  knee.    Mark,  zv.  19. 

koma,  n.  dung,  excrement,  rust. 

kamakuma  (s),  a.  secret.    See  kumi. 

kamar  (vb),  name  of  a  plant  used  in  the  initiation  ceremonies  (399). 

kiunaskumas, 

kumete,  n.  a  bushel.    Prom  the  Samoan  <umete  via  Lifu  kumete. 

komi  (s),  n.  a  secret.     CI.  gumi. 

kun,  n.  the  hinder  part ;  gulngu  kun,  the  hinder  part  of  the  ship. 

Mark,  iv.  38. 
knnakanange  (s),  a,  strong,  tough  (of  cloth), 
konamin, 

kuna-poibiz,  v,  to  groan,  to  moan. 
kunaio  (b),  n.  lime ;  maino  kunaran  panda  nidbso,  made  mourning 

with  faces  of  lime.     Mark,  y.  38.     See  Introduction  to  Saibai 

Grammar, 
kunia  (  ?  from  kun),  noi  ubigosia  kunia  onailai,  he  would  not  reject 

her.     Mark,  vi.  26. 
kunia-tidiz,  kunia-tridiz,  v.  to  return, 
kunumeipa  (u),  v.  to  tie. 
kunur  (k),  n.  ashes. 
kuote  (nb),  n.  the  back  of  the  head, 
kup  (Mb),  ».  the  buttocks.     Cf.  kukup. 
kupa  (m),  n.  a  white  berried  Mtgenia. 
kupa  (h),  ».  the  hip ;  maita  kupa  n.  navel, 
kupado,  n.  a  bay. 
kupai,  n.  a  share,  =  kopi. 
kupai  (s) »  kupor, 
kupalabo  (b),  n.  a  tail, 
kupai  baba  (b),  n.  a  tail  feather, 
kupalenga,  a.  fromkupar,  ngau  kupalenga,  I  pity ;  woe.    Mark,  xiii. 

17. 
kupa-luba  (k),  n.  the  tail  of  a  bird. 
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kupar,  ft.  the  nayel.     Gf .  Mir.  kopor. 

kuparo,  n.  a  worm. 

kupe  (t),  n.  a  medicinal  plant. 

kupor  (s),  the  umbilical  cord.     Cf.  kapa,  kapar. 

kapur,  n.  the  navel. 

kupnza  =  kapuza. 

knpwa, 

knrdai  (t),  n.  a  kind  of  native  rope.     Gf .  kwodai. 

kfiri  (m),  n.  a  gum  tree.     (Jukes.) 

kurkagamulno  (b),  a.  red.     Gf.  kulka,  gamu,  kulkadagomola. 

kursai  (t),  n.  the  ear,  =  kaura. 

knrsimi  (s),  n.  a  height.     Gf.  kuisimL 

knrtumiz  v.  to  scratch ;  n.  itch. 

kurtur  (k),  n.  a  worm ;  (s),  v,  to  crawl. 

kuru, 

kiirugat  (b),  it.  the  post  of  a  house. 

kurusipa,  eonj,  until. 

kusa  (b),  n.  a  river.     (See  k&sa). 

kosa,  n.     Coix  lachrymae,  Job's  tear  seeds,  pL  kusal ;  (hence  a  bead); 

a  belt  made  of  these  seeds  (m)  ;  kusa  duru  (m),  a  bead  band 

worn  on  the  wig. 
kusa  kap,  n.  a  mythical  gigantic  bird,  bom  parthenogenetically  from  a 

woman.     (Legends,  i.  3.) 
kusaig,  kusaigo,  n.  self ;  a,  alone, 
kusal,  n.  a  necklace  (lit.  beads), 
kusali  (k),  n.  the  Pleiades, 
kusu  (ifb,  m),  n.  a  coconut  water-bottle, 
kusu  kusulaig  (Mb),  it.  a  broom,  the  dance  name  of  piwul  (404). 
kut,  n.  the  neck. 

kut  (h),  kuta  (s),  n.  evening,  afternoon,  =  kutapa.     Gf.  kuto. 
kuta.  It.  the  end,  s=  kuto. 
kuta-dimur,  it.  the  little  finger, 
kutai  (h),  n.  a  fibrous  yam  {Dioseorea),    Gf.  ketai. 
kutaig,   n.   a  younger  brother  or  sister ;  pi.   kutaigal.      Gf.   kuto. 

[kutaigou.] 
kutaigan-nge, 
kutal,  It.  length, 
kutalnga,  a.  long. 
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katam  ( ?),  kutam  titui,  a  specieB  of  hawk. 

kut&pa,  n.  the  evening.    Gf.  kut,  kata. 

kutapatai, 

kutan, 

kuto  (6),  n.  the  end,  extremity  of  anything ;  kabudan  senabi  pudan 

kntann,  put  on  the  end  of  a  reed.    Mark,  xv.  36. 
kutoka  (s),  n.  the  end,  =  kuto. 
kutra,  n.  evening,  »  knta.     [kutanu.] 
kutrapa  =  kntapa. 
kutaman  =  kudnman. 
kn-u-mg  (u)f  n.  the  ground  dove. 
koza.    Mark,  iz.  5.    Apparently  a  misprint  for  kapuza. 
kozi  (t),  ft.  a  species  of  hawk. 
kwai  (m),  ft.  top  of  the  head  (?). 
kwainud  (b),  v.  to  scarify,  to  cut  the  skin  so  as  to  cause  a  raised 

cicatrix.     (366.) 
kw&li  (m),  exclamation  to  arrest  attention, 
kwalamo  (b),  n.  the  shoulder  blade.     Of.  kolam,  kolab. 
kwiUfur,  (quassur  Macgillivray)  (ic),  two,  =  ukasar. 
kwatela  (h),  n.  the  back  of  the  head.     Gf.  kuote. 
kwe&da  (k),  n.  the  gromets  on  the  backstays  of  a  boat, 
kwig  (t),  ft.  the  head  or  skull,  =  kuiko. 
kwik  (nb)  =  kwig ;  merkai  kwik,  a  head-dress  used  in  the  funeral 

dance  ;  kwik'uro  (k)  n.  the  general  term  for  a  fillet  worn  on 

the  head.     Gf.  uro. 
kwir  (s),  n.  a  fight, 
kwitoaean  (quitoaean),  v,  to  lose. 

kwiuro,  n.  the  dart  of  a  dugong  spear  "  wap."     Gf.  kwoioro,  kuiar. 
kwod,  n,  the  house  set  apart  for  men,  or  the  open  space  in  which 

sacred  ceremonies  take   place.     Mir.  siri&m ;    taiokwod   (t), 

n.   the  sacred  meeting  place  for  the  initiation    ceremonies 

(409). 
kwodai,  n.  twisted  native  rope. 

kwoioro  (vb),  n.  the  dart  of  a  wap  or  dugong  spear  (351). 
kwoikwig  (b),  first. 

kwokata  (k),  n.  a  frontlet  of  coco-palm  leaf, 
kwualy  ft.  a  curlew, 
kzoidl »  kaziel. 
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L,  iuffix  denoting  the  plural  of  noons. 

labaipa  (m),  v,  to  cut.     [laban,  lapan.] 

ladeipa  (h),  v.  to  tear. 

ladiak  (Hg),  n.  a  chief.    (Stone.) 

ladon, 

ladu,  V.  to  go.    [ladun.] 

laelo  (?),  kuikaiman  tanamulpa  waean  mata  nkanka  laelo,  began  to 

send  them  forth  two  and  two.    Mark,  vi.  7. 
laga  (h),  n.  dwelling  place,  hut,  house,    pi.  lagal.     [lagau,  lagou, 

lagapa,  lagopu,  lagongu,  lagonu,  lagia,  lagonge.] 
lagilaig  (s),  n.  countryman, 
lago  (s),  n.  house,  dwelling-place,  land.    Bee  laga. 
lai,  iuffix. 

laigo,  laig  (s),  n.  country,  island,  place, 
laig,  tuffia  denoting  persons  in  a  group,  a  clan,  a  sect,  a  tribe, 
laka  (k),  ad,  again,  =  lako. 
lakadano  (b),  n.  war. 
lako,  lako,  ad.  more,  again, 
lakoboi  (b),  v.  to  return.    Cf.  lako,  boie. 
lakonge  =  lagonge. 
lalkai  (m),  n.  a  lie     Cf.  ngolkai. 

lalkeipa  (m),  v,  to  lie,  to  be  false  ;  piki  lalkeipa  (k),  v.  to  dream, 
lameipa  (m),  v.  to  copulate, 
lapan,  see  labeipa. 

laulau,  n.  a  table  (introduced  from  Samoa  vid  Lifu).     [laulauiu.] 
launga  (s,  b  ;,  a.  no,  not ;  mata  launga,  a,  absent, 
laungamaiglnga  (?).     Mark,  ix.  38.    Apparently  the  two  negatives 

with  adjective  termination, 
laungaman,  launga,  mani  (s),  v.  to  repudiate,  to  rebuke,  to  refuse. 

[launga  mizin."] 
le  (m),  a  plural  mffix  to  nouns, 
le  (m)  =  H. 

leara,  n.  a  species  of  cashew  (Anaeardium)  (308). 
leg  (k),  suffix  denoting  possession, 
lenga,  suffix  to  adjectives  denoting  possession, 
li  (Mb,  s,  h),  n.  a  basket  made  of  the  leaves  of  the  pandanus. 
liwak,  n.  the  chameleon, 
logi  (m),  prep,  near,  close  to. 
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logo  « lago. 

loia  (b),  ft.  the  tongue.    Gf.  noia. 

15kof  (Kb),  ft.  medicine ;  Borceiy.    Gf .  gouga,  maid,  and  Mir.  lukup. 

longa  (s),  n.  colour. 

longa  (k)  a  launga. 

lorda,  n.  the  shell  worn  on  the  groin  when  fighting.    Gf .  alidan. 

luba, 

lubu  (?).    Mark,  zi.  15,  niai  za  lubu  ngorotaran,  overthrew  the  tables 

of  the  money  changers. 
Inlko  (ic),  n,  a  large  palm  {SMforthia) ;  a  water  basket  made  of  its- 


lumado  (?),  sana-lumado  (b),  n.  the  instep. 

Inman  (s),  v.  to  seek,  to  search,  to  guess.    > 

longa  (s)  =:  launga. 

lunurano,  prep,  around. 

Inpalan,  be  of  good  cheer  (?).    Mark,  vi.  50. 

Inpaliz,  lupalizo,  t^.  to  be  astonished,  to  marveL 

Inpeipa  (k),  v,  to  shake. 

Inrug  (h),  n.  the  haunch  bone. 

luwaiz  (s),  f^.  to  be  cured. 

Inwaean  (s),  v.  to  shave. 

Ma  (b),  n.  a  spider,  a  cobweb. 

mabaginga  (?),  mekatia  mabaginga,  not  shine  abroad.    Mark,  iv.  22. 

Probably  mabaeg  with  the  negative  adf.  termination,  not  having 

men,  where  men  are  not. 
mabaeg,  mabaego,  n,  man ;  pi.  mabaegal ;  ngurpai-mabaeg,  n.  disciple  ; 

koi   zongu   ubi  mabaeg,    one  who    covets.    Mark,   vii.   22. 

[mabaegau,  mabaegou,   mabaegan,  mabaegopa,    mabaegangu, 

mabaegengu,  mabaegongu,  mabaegia,  mabaegae.] 
mabaegogi,  mabaegoginga,  a.  deserted,  having  no  men;  mabaegogi 

lago,  a  desert  place, 
mabaeg-purtan,  n.  a  cannibal,  man-eater, 
mabagi  =  mabaeg. 
mabarii  (b),  n.  the  windpipe, 
mabeto,  n.  a  baby, 
mabi  (x),  n,  the  tail  of  a  fish, 
mabiag,  n.  man, »  mabaego. 
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mad,  mada,  n.  pudendum  mnliebre. 

madale  (m),  a,  female  (lit.  posaessmg  mada). 

madi,  suffix,  by  (Macfarlane). 

mada  (m,  b),  n.  flesh ;  pi.  madul,  thigh  (Macfarlane) ;  hip  (b)  ;  thigh 

(b)  ;  bru-madu  (m),  n.  calf  of  leg  ;  wapi  madul,  flesh  of  flahoB. 

Mark,  Ti.  41. 
maduboy  n.  a  charm,  an  image  or  idol, 
madugi  (?).     Mark,  iz.  42. 
madngo,  n.  a  fine ;  v.  to  fine. 

madn-paman,  v,  to  start,  be  startled,    [madu-pamemin.] 
madu-pawizo, 

mae  (m),  n.  the  bark  of  which  daje  is  made, 
mad,  suffix, 

mag  (t),  n.  sweat.     Cf.  morog. 
magao  (s),  n.  strength, 
magaolnga,  a,  strong. 

mag^da  (h),  n.  hair  of  groin ;  guda  magoda,  n.  moustache, 
magi,  magina   (s),   a.  small;    magina-kazi,    child;    magina-ipikazi, 

girl ;  magina-malil,  a  nail ;  magina  turiko  (b),  tomahawk, 
magiso  (b)  =  magiz,  v,  to  spew, 
magi-tiom  (s),  n.  boy  ;  pi,  magi-tiomal. 
magiz,  V,  to  vomit, 
mago,  V.  to  perspire ;  n.  sweat. 

magus  (s),  a.  enduring.     (Perhaps  a  ics.  error  for  magao). 
mai,  n.  pearl-shell ;  maidan,  a  pearl-shell  eye  inserted  in  a  skull, 
mai  (s),  n.  sake ;  Herodian  mai  Filipon  ipi  nongo  kutaig,  for  the  sake 

of  Herodias,  his  brother  Philip's  wife.     Mark,  vi.  17. 
mai  (s),  a  well,  pooL 

mai.  V,  to  mourn;  n  tears,     [maido,  maino.] 
mai-adan  (s),  maiadi  (b),  v.  to  weep,  put  out  tears, 
maid,  maiid,  n.  sorcery.    Cf.  lokof,  purapura. 
maideg  (i),  n.  a  small  grass  petticoat,  big  in  front  and  behind,  imported 

from  Mowat.     Cf.  Maiwas. 
maid^laig  (Mb),  n.  a  sorcerer, 
maierchipa  (h),  v,  to  cry,  howl  like  a  dog. 
maige  (m),  maigi  (s,  b),  v,  imper.  don't !  do  not ! 
maiginga  (?),  lesu  nubepa  kudu  maiginga,  Jesus  did  not  allow  him. 
Mark,  t.  19. 
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'oiaigo.  (s),  blind;  v,  to  shut  one's  eyes  (b). 

maignma,  maigomuay  n.  a  blind  man ;  senabi  maigaman  geto,  the  blind 

man's  band.    Mark,  viii.  23. 
mai-id,  n.  sorcery,  ^maid. 
maiko  (b),  n.  widow. 

maikaik,  maikuiko,  maiknika  (b),  s  markniko. 
maiDga, 
mainguzi  (s),  n.  birth ;  nongo  maingozi  goiga,  his  birthday.     Mark, 

yi.  21.    Gf.  mani  (b). 
maipa  (s),  v.  to  bring, 
maipa  (?)  mipa  ngido  ngona  mina  mabaega  do  maipa,  why  callest  thou 

me  good  ?    Mark,  x.  18. 
maita,  i».  the  belly,  stomach ;  bowels  (b)  ;  koimaita  (b).  n.  gizsard  of 

a  fowl ;  kai  maitalnga  (b),  a.  corpulent, 
maita-iginga,  a.  hungry ;  v.  to  starve, 
maita-kupa,  n.  the  navel. 

mait&leg  (x),  maita-laig  (s),  a.  pregnant ;  n.  pregnancy, 
maitanm,  a,  filled  with  food.     Of.  maita,  irun. 
maitui  (?)  tanamun  puruka  maitui,  their  eyes  were  heavy.    Mark, 

xiv.  40. 
maiwa  (x),  ».  the  great  clam  {IHdaena  gigas). 
maiwa  (k),  ».  the  performers  at  a  ceremony  during  the  wangai  season* 

Of  these  there  were  two  (magina  and  kaiza)  who  danced  in  front 

of  a  wans.    (321.)    Of.  kamus. 
maiwas  (t),  n.  a  small  leaf  petticoat  imported  from  Mowat,  small  in 

front.    Of.  maideg. 
maiwazo  (xb)  =  maiwas. 
maja  (b),  maji  (x),  n.  a  coral  reef, 
mak  (x),  n.  a  breakwind  of  bushes, 
roakamak,  maka  (x),  n.  narrow,  circular,  twisted  leg  ornaments,  from 

one  or  two  to  thirty  or  more  in  number,  worn  round  the  leg 

just  above  the  calf, 
makaso,  n.  a  mouse,  a  rat.    Probably  introduced* 
makiam,  n.  a  scream;  makiam  ieudan,  wondered.    Mark,  vi.  61. 
makikak  =  makamak. 
makupui  (b),  n.  a  flag, 
makuz  (x),  n.  a  mouse, »  makaso. 
mal  (x),  n.  deep  water,  ^malu. 

B.I.4.  PBOC.,  SKR.  m.,  VOL.  IV.  Q 
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m&lakai,  n.  a  word  emplo jed  b j  the  South  Sea  teachers  for  spiiit,  ghost^ 

etc.,  %.$.  merkai  or  markai,  the  r  is  changed  into  1,  and  ayowel 

is  inserted  between  the  two  consonants, 
maladugomola,  a,  sea  colour,  blue, 
malapan  (xg),  n.  the  moon,  =  malpal. 
malegui  =  malgui. 

malegui  (x),  «.  to  fill  (with  a  fluid). 

maleguia-adan,  v.  to  spring  up,  of  plants ;  to  put  out  a  stem, 
maleipa, «.  to  fill  with  a  fiuid.     Of.  mal,  malegui. 
malgui  (x),  malegui,  spring,  autumn;  «.  to  grow  (s);  n.  blade  of 

grass;  a  stem  (s) ;  a  stalk;  malegui  kai  palgin,  a  stalk  will 

come  up.    Mark,  iy.  82. 
malil  (s),  metal ;  malil  dibidib,  brasen  yessel.    Mark,  vii.  4 ,  malil 

urukam,  n.  a  chain, 
malila  (b),  a  fish  spear, 
malo  (b),  n,  a  passage  in  the  reef, 
malpal,  malpel  (s),  n.  moon, 
malpamiz  (?),  tana  ina  gar  malpaniz  senabi  zapunu,  thej  that  trust  in 

riches.    Mark,  x.  24. 
malthagamule  (x),  a.  blue  ;  sea  colour.    Cf .  maladugomola. 
malu  (s),  n.  the  sea.    [malupa,  malunu.] 
maluda  (b),  blue, 
maludonga,  maludunga  (b),  blue,  green  (lit.  sea  colour) ;  imuso  malu-> 

donga,  green  grass.     Mark,  vi.  89. 
malulonga, 
malupa  (x),  ad,    below,   downwards;    kara  malupa    (x),  ad.  far 

below, 
mamain,  v.  pi.  from  mani,  take  ;  kudu  mamain,  thej  took  counsel, 
mamal,  mamalenga,  a.  holy, 
mamamoizinga,  n.  things  taken, 
mamu  (s),  ad.  well,  carefully ;  mamu-ngurpa,  v.  to  perceiye ;  mamu 

danal-pataipa,  v.  to  take  heed, 
mamus,  n.  a  chief  or  head  of  an  island.    This  is  a  Miriam  word  and 

introduced.    Cf .  Mir.  Voc. 
manamoizinga,  a.  joined, 
mana-rimal  (s),  a.  few. 
mang  (x),  n.  a  branch, 
manga,  eof^.  but. 
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mangaiginga,  v.  not  to  come. 

mangexnin,  ph  of  mangizo ;   kulai  mangemin,  oTortook,  overwent. 

Mark,  ti.  S3, 
mangepa  (x),  v.  to  return.    Cf .  mangiz. 
mangi,  v,  to  come..    Mark,  ii.  20. 

mangiz,  mangizo,  v.  to  come,  arriye,  to  oyertake.     [mangeman.] 
mani  (a),  v.  to  give,  bring,  take,  fetch,  remove, 
mani,  sujffus,  by. 
mani  (b),  ».  birth. 

mani,  n.  money.    An  English  word,    [maniu.] 
mani-angan, 

maniginga,  0.  having  no  money,    (mani  =  English  money), 
mapa  (m),  the  gums.     Gf .  Daudai  mapu,  base,  foundation, 
mapar,  n.  the  teeth  (Macfarlane),    Cf.  mapa. 
mapeipa  (v),  v.  to  bite, 
mapeia  (?)  knkuna  mapeia,  (k),  v.  to  kick, 
mapeto  (s),  it.  a  baby,  pL  mapetal. 
mapn  (x),  n.  weight ;  nongo  korkak  mapa  poidiz,  he  was  displeased. 

Mark,  x.  14 
mapnle  (x),  a.  heavy, 
mapunga  (s),  0.  difficnlt,  heavy, 
marama  (x),  maramo,  (b),  it.  a  hole  in  the  ground,  a  grave,  a  pit ;  a 

well. 
marama-teipa  (x),  v.  to  put  in  the  ground,  bury,  plant,  sow. 
maramatiai-lago,  marama-toiai,  n.  a  tomb.    Mark,  v.  2.,  vi.  29. 
marama-toiaipa  (s)  =  marama-teipa. 

marap  (x),  marapi  (x),  marapo  (b),  it.  a  bamboo,  «  morap  ;  a  bow. 
mari  (x),  n.  pearl-shell ;  an  ornament  made  of  pearl-shell.     Cf.  mai. 
man,  n.  a  spirit,  a  ghost,  the  soul,  a  shadow,  a  reflection ;  mario-kwik 

(t),  a  leafy  mask  used  in  the  funeral  ceremonies;  pL  maril. 

[maringu.] 
maridan  (s),  maridano  (b),  glass,  a  mirror,  a  telescope ;  maridan  dibidib, 

cup.     Mark,  vii.  4. 
mari-g^ta  (xb),  (spirit  hand),  n.  the  person  who  watched  a  corpse  during 

the  first  night  after  death  to  see  if  anything  happened  (402, 421 ). 
marilaig  (s),  0.  possessed. 

m  ariman  (s),  v.  to  pine  away  (lit.  become  a  spirit), 
mari-o-kwik,  cf .  mari. 

a  2 
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markai,  n.  a  spirit,  a  demon,  a  white  maiL    Cf.  merkai. 

markei  (x),  n.  a  heavy  cmnoliiB  cloud. 

markniko  (a),  n.  a  generation. 

marokai »  markaL 

marok,  n.  fowl  (European).  Probably  introdaoed.  Malay  or  Poly- 
nesian mana. 

marukai  (x),  n.  white  man ;  kobikobi  marokai  (x)  n.  a  black  man. 

masia-todimiso  (b),  v.  to  smile. 

mat  (x),  n.  pumice ;  mata  (xg),  »•  a  stone. 

mata(x),  ad,  always,  constantly,  still,  only;  a  prefix  expressing  a  con- 
tinuance of  the  action  of  a  yerb. 

mata  (s),  a,  legal. 

mata  (s),  a,  equal,  only ;    conf.  but,  for. 

mata-bangal  (x),  ad,  a  week  or  so  hence. 

mata-dobura  (s),  ad,  immediately,  quickly,  fast. 

matadodalo  (b),  ad.  inland. 

matakazupa  (s),  eonj,  but. 

matakeda  (s),  a,  like  to,  similar. 

matakul  (x),  ad.  a  week  or  two  ago. 

matalaunga,  a.  absent. 

matama  (s),  to  beat,  strike ;  to  kill.     See  matupeima. 

matamari,  n.  a  bruise. 

matamiz, 

matangadagido  (s),  a,  worthy,  equal  to,  alike,  same,  even,  uniform 

matangadagidiginga,  a.  unlike. 

matar,  mataro  (s),  mataru  (b),  n.  calm. 

mater  (?  «  mata).    Mark,  iv.  ii. 

mato,  n.  a  joist. 

matu  (x,  a),  n.  a  whale. 

matumeipa  (x),  v.  to  strike,  to  beat,  to  kill ;  umaliso  matumeipa  (x),  v. 
to  wound. 

maumisino  (b)  «  maumizin.    [maumizineka]. 

maumizin  (s),  n.  preaching. 

maura  (x),  n.  a  hundred.    Cf .  mura. 

mausa-usal  (x),  n.  a  scarified  mark  on  the  cheek  (867). 

mauwaig^rk  (k),  mauwaigSrko  (t),  the  instructor  of  a  lad  dimng  the 
initiation  ceremonies  (411). 

mawago-laig  (s),  n.  adultery. 
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mawclia  (k),  n  saliya.    Cf.  Mir.  mos. 

masa  (x),  n.  the  palm  of  the  hand  or  the  sole  of  the  foot.     Cf .  koko- 

moL 
mazan  (t),  n.  reef. 

mazar  (?),  Mark,  v.  15.    mazarpagan,  mazarpagizo,  sore  amazed, 
meakata  (b),  a.  bright.    Cf.  meketia,  mekata. 
meamai  (b),  cr.  to  go  in. 
meamaipa,  v,  pL  to  do. 
meamoipa,  v.  hare  done  (pt). 
mee  (Mg},  n.  heaven, 
megi  (Mg),  meik  (t),  a.  white. 
mego  (b).  n.  a  lime  spatnla. 
meipa  (m),  v,  to  take  away, 
mek  (t),  a.  white,  -  meik. 
meka  (s),  v.  to  wish. 

mekata  (s),  n.  radiance.     See  meakata,  meket. 
mekatasin,  n.  glory.     Mark,  x.  37. 
mekatia  »  meket,  meketia. 

mekenmepa,  v,  to  like,  to  wish,  to  want.    Cf .  mokenmepa. 
meker  (x),  n.  a  tree  {Serttiera).  The  leaf,  when  rolled  in  to  a  cylinder, 

is  used  to  distend  the  lobe  of  the  ear. 
meket,  meketia  (s),  p,  to  shine.     Cf .  meakata,  mekata. 
mekikola  (xg),  n.  a  canoe  (Stone). 
melpal  (xg)  =»  miHpal. 

memain,  pL  of  mizin.    Mark,  vi.  82,  38  ;  yiii.  10. 
menaro  (x)  »  mina. 
menir  (x),  n.  the  stem  of  a  canoe, 
mepa,  v.  to  do. 
mepaia,  n.  the  world  (f ) ;  mepaianga  mai,  for  the  world's  sake. 

Mark,  iy.  17. 
merkai,  n.  a  white  man  (x),  a  spirit,  the  death  dance  ;  the  flesh  of  a 

corpse  (xb) ;  merkai  mud  (xb),  the  store-house  of  a  maidelaig ; 

ipika  merkai  (ub),  a  man  in  the  dance  dressed  as  a  woman 

(403) ;  merkai  kwik  (xb),  the  head  dress  used  in  the  dance 

(403) ;  turkiam  merkai  (ir)  (421).     Cf.  markai. 
met,  91.  a  fin. 
mi,  prefixy  the  root  of  miei  or  mido,  used  as  an  interrogatiye. 

Cf.  migoiga,  miza,  mimabaeg. 
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miai  (b)  -  miei. 

mi&kxLla  (k),  a.  grey;  any  light  tint;  miakali  (Kg),  n.  white. 

mida-kubi  (k),  ad.  how  many  ? 

mideipa  (k),  v,  to  build,  as  a  hut.     Gf .  moidai. 

mido  (m),  pron.  what  ?  which  ?  how  ?  in  what  manner  f 

midoparu,  ad,  how  ?  (Macfarlane.) 

miei  (s),  pron,  what  ?     [mieinge.     Mark,  viii.  86.] 

mieimiei  (?),  pron,  which  of  two  ?  what  ?  whether  ? 

migpiga,  <m^.  inUrrog,  when  ?  what  day  ? 

milagnu,  ad,  where  ?  in  what  place  ? 

milo, 

mimabaigo  (b),  what  man  ?  who  ? 

mlna  (k),  a.  perfectly  good,  true  (s,  b)  ;  mlna  (x),  a,  precious,  right ; 

n.  truth ;  tusi  mina,  Bible ;  mina  get,  right  hand, 
mina,  minar,  n.  a  mark ;  bubu  mina  (x),  on  the  breasts ;  kibu  mina 

(x),  on  the  loins  (867). 
minai-pataman  (s),  v,  to  confess,  to  show, 
mina-man  (s),  v,  to  measure,  to  span ;  n.  an  example, 
minananga  (s),  minanenga,  a,  righteous,  holy, 
minar,  n,  colour  (Macfarlane). 
minara  (x)  =  mina. 
minapa  (?),  ngalpa  Augadan  baselaia  mi  ngadalnga  minapa,  we  liken 

God's  kingdom  to  what  ?    Mark,  iv.  29. 
minara-polai,  minaro-polai,  minar-palai,  v,  to  cut  or  make  a  mark,  to 

write, 
minarpolaiginga,  v,  not  to  write, 
minasizinga,  n.  a  custom ;  v,  to  accustom, 
min'azipa  (x),  v.  to  finish,  said  of  men's  work, 
mineipa  (?  v,  to  mark) ;  kaba  mineipa  (x),  v,  to  dance, 
minera  =  mina ;  tru  minera  (t),  n.  a  mark  on  the  side  of  the  face, 
minga  (s),  pron,  what  ? 
mingadalnga,  a,  like  what  ?  of  what  kind? 
mingu,  ad.  why  ? 
minguzo,  ad,  why  ? 
mipa  (x),  ad.  why  ? 
misai  (s),  ad,  yes. 

mita,  mito  (s),  n.  sweetness,  taste ;  mita  poitom  (s),  a.  brackish, 
mitaiginga  (s),  a.  sour,  tasteless. 
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mit&le,  mitalenga,  mitaliiga,  a.  sweet,  tasty ;  g'ra  tha  mit&le  (x), 

a,  sweet  tasted ;  adabada  mitalnga  (b),  n.  brackisli  water, 
mitinit,  n.  a  chain, 
mito  (k),  n.  taste.    Cf .  mita. 
jnitmii 

mizay  inUrrog.  pron.  which  ?  what  thing  ? 
mizin  (s),  to  sail ;  tana  gnmi  mizin  inabi  gul,  they  departed  by  ship 

privately.    Mark,  tI.  82. 
moa, 

moaizinga,  n.  an  nicer ;  a.  impure, 
moamai  (?),  moamai  kauralnga,  a.  deaf, 
moamoa  (s),  a,  eminent  (man), 
moamu  (s),  n.  art.     Cf .  muamna. 

mobalmobal  (?),  mobalmobal  palan,  r .  to  pluck.    Mark,  ii.  23. 
modobaig.    Mark,  ziL  21. 
modabia,  modobia  (s),  v.  to  answer,  to  pay ;  to  punish ;  to  pay  the 

blood  price  or  were  geld, 
modobigal  (?the  fellow  answering);    uka  modobigal,  three.      Cf. 

numerals  in  Grammar, 
moeai,  v,  to  enlarge, 
modobigipa,  v,  to  be  unrewarded ;  modobigipa  launga  nubepa,  he  shall 

not  lose  his  reward.    Mark,  ix.  41. 
mogi-botainga,   ad,  in  the  morning,  long  before  day.     Cf.  mAgi 

bateing  (h). 
moi  (b),  £re,  =  mui ;  moi  i  asimts  (x),  moi  i  usimi  (xb),  a  stamping 

dance  (862). 
moidai,  moidan,  v.  to  build;  lagan  moidai  mabaeg,   builder.     Cf. 

mideipa. 
moidemin,  v.  to  prepare. 

moiga  (?),  ngalpa  moiga  kaziol,  is  on  our  part.    Mark,  iz.  40. 
moigi  (s),  n.  dawn.     Cf.  aro. 
moi-id  (t),  a.  an  eruption  of  pimples, 
moilmoil,  ad.  sadly ;  a,  grieyed. 
moin,  pi.  suffix  to  Terbs. 
moi-nitun,  v.  to  float, 
moken  (s),  ».  want, 
mokenmepa,  v.  to  wish,  to  want, 
molpalo  (b)  «  mulpal. 
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monamoin,  a.  joined  together,  united ;  kalmel  monamoin,  v.  to  Tmite- 

(Macfarlane).    Cf  •  manamoizinga. 
moosa  (b),  v,  to  expectorate.    Cf .  mos. 
mooso  (b),  n.  the  lungs. 

mopa  (?),  mani  mopa  korupa,  made  head  of  the  comer.  Hark,  xii.  10» 
morap  (t),  m6rap  (s),  n.  bamhoo ;  Bnkab-morap  (h),  sukubn-morap 

(t),  n.  a  natiye  bamboo  tobacco  pipe. 
morbaigoriLbYnl  (k),  n.  the  name  of  a  fish  (Legends,  n.  180)  (?  the 

jumping-fish,  Periophihalmui), 
mori  B  marl,  pL  moril. 
moiilaig,  a.  possessed ;  watri  morlog,  possessed  with  an  eyil  spiiit.^ 

Mark,  Ti.  7.    [morlogia]. 
morimal,  n.  &  v,  lean, 
morlogia.    8ee  morilaig. 
moro  (x)  »  muru. 
moroigo,  a,  old,   aged,  of  persons  only ;  pL  moroigal.    Cf .  kulba. 

[moroigaUy  moroigon,  moroigan.] 
mortn  (t),  a  house, 
mos  (b),  n.  spittle, 
mos-aladiz,  v,  to  spit, 
mosan  (?),  mosan  bauka,  mosolwuka  weidaman,  v.  to  foam.  Mark»  iz. 

18,  20. 
mosial  (?),  noi  mosial  piobizi,  he  maryelled.    Mark,  yi.  6. 
mowiga  (s),  n.  an  elder.    Cf.  moroigo. 
muamu,  n.  knowledge,  wisdom, 
muamuagigal,  a.  without  understanding, 
mnamuai  «  moamoai. 

muasin  (s),  ad.  after ;  v.  to  finish ;  eonf.  then,  when, 
mubia  (?),  Mark,  iv.  15. 
muchi  (Mg),  n.  hair.    Cf.  Mir.  mus. 
mudamudo,  a.  crowded  (?).    Mark,  iz.  14. 
mudo  (s),  n.  a  house,  dwelling  place ;  Tillage  (b). 
mudo  (s),  n.  a  multitude, 
mu, 

mue  (k),  ft.  firewood,  fire ;  mue-kemeipa  (m),  v.  to  kindle  a  fire, 
mudu  (x),  n.  a  camp.    Cf .  mudo. 
mudul  (k),  mudula  (b),  n.  the  neck, 
mue-daje  (x),  n.  a  small  petticoat,  worn  bj  women. 
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mugara  (t),  n.  a  large  fish  called  ''barracoota"  by  the  settlers. 
miigi  e  magina ;  miigi  kazi,  miigi  kaje  (m ),  a  child ;  miigi  kalakala> 

chicken,    miigi  bateing  (x),  moming. 
muging  (x),  0.  small,  few,  a  portion  of.     Cf .  Mir.  mog. 
mnga,  ».  termites ;  the  monnd  of  termites  (k). 
mnga  (b),  n.  a  remnant.     Gf.  Mir.  mog. 
mai  (x),  n.  the  inside ;  mnia  ntizo,  mnia  ntem,  «.  to  enter  (s) ;  mui 

teipa   (x),  V.  to  put  inside,  to  hide,   conceal;  mninu,  prep, 

inside,  within ;  mni-ari^,  n.  a  redoubt,  refuge  (Macfarlane). 
mui,  f».  fire,  a  fire  brand,     [muiapa,  muit&i.]    Cf.  mue. 
muia-utiz,  v.  to  enter  in,  to  go  in.     [muia-utemin.] 
mui-ilinga  (s),  a.  square  (possessing  an  inside), 
muile  (x),  a.  hollow. 

muingu  (?),  muingu  trapot,  n.  the  pelvic  fin. 
mui-teipa  (x),  v.  to  put  inside ;   mui  taean,  to  charge.     Mark,  iz» 

25. 
mui-wazo  (xb),  n.  the  smaller  under  leaf  petticoat. 
muki  (xg),  ».  water.     Cf.  nguki. 
mukmepa,  0.  and  v,  loose. 
mnko  (s),  n.  rock,  stones.     Cf .  kula. 

muku-boidan  (b),  v.  to  fasten ;  to  tie  a  thing.    Cf •  dorodimoin. 
mula, 

mulai  (s),  v.  to  speak,    [mulailai.    Mark,  viii.  80.] 
mulaigi  (s),  v.  not  to  speak  ;  n.  nothing  (i.e.  no  words), 
mulagia  »  mulaigi. 
mulaLginga,  0.  not  to  speak, 
mulaigo  (b),  v,  «  ngulaig,  to  know. 

mulaizi  (?),  nongo  mulaizi  ia,  his  oath  (?  word).    Mark,  vi.  26. 
mulaka  (s),  ad.  down, 
mulepa  (x),  v.  to  speak,  tell,     [muliz,   mulemipa,   mulai,   mulan, 

iamuliz,  mulailai.] 
muli  (b),  v.  to  answer,  reply. 
muHzo,  V.  to  speak,  to  talk, 
muingu,  suffix  to  plur.  pron.  from, 
mulpa,  suffix  to  plur.  pron.  to,  for. 
millpal  (x),  a.  the  full  moon, 
mulpange,  suffix  to  plur.  pron. 
mulsipa  (377). 
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mnlupa  (a),  ad.  down ;  i^.  to  descend. 

mumugu-sigaman  (?),  see  wakai  mumuga-sigaman. 

mim  (a),  a  suffix  to  plur.  pronouns  forming  the  possessive  case. 

mania,  suffix  to  plur.  pron. 

mnnia  (s),  suffix  to  plur.  pron.  with,  have. 

mura  (s),  a.  all,  entire,  whole ;  mura-nroi,  n.  insect. 

murar,  (Kg),  n.  a  clay  tobaoco-pipe. 

mura-wardan  (b),  n.  warrior. 

murda-gamulnga  (b),  a.  yellow. 

murda  umaizi  (t),  n.  a  plaited  string. 

miiri,  see  Legends,  p.  180. 

mnrimari  (t),  poor,  lean. 

muro  (m)  s  mura,  all. 

muru  (x),  n.  the  cabbage  palm.     Carypha.    See  moro. 

miirdg  (x),  ».  sweat.     Cf .  mago. 

musi  (b),  n.  a  piece. 

musiginga  (?),  tanamun  korokak  musi  ginga,  have  no  root  in  them* 

selves.    Mark,  iv.  17. 
musl-teipa  (k),  v.  to  scratch,  pinch, 
musu  (x),  ».  a  green  ant. 
musur,  musuro,  n.  armlets ;  plaited  bracelets, 
mutalo  (b),  n.  a  young  coconut  with  water  and  no  kemeL 
muti,  n.  an  ear-ring ;  the  pendulous  portion  of  the  ear. 
mutu  (?),  mutu  trapot,  the  pelvic  fin.     Gf.  muingu. 
muzu,  n.  termites.     Gf.  musu,  mugu. 
muzura  (s) »  musur. 

l^a,  pron.  she. 

na,  n.  a  song,  hymn. 

nabepa,  pron.  to  her,  for  her. 

nabi,  ad.  now,  at  present,  this ;  nabi  goiga,  to-day. 

nabi-g^t,  ina  nabig^t  (x),  a.  five ;  nabiget-nabiget,  ten. 

nabikoku  (x),  fifteen  ;  nabikokn-nabikoku,  twenty. 

nabing  (x),  a.  this,  these. 

nad  -  ne^t. 

nadalai,  n.  the  hair  of  the  groin. 

nadamai  (b),  v.  to  chew. 
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nadan  (?),  ngai  ngita  nrnlpa  band  nadan  kurusipa  mido?  how  long 

shall  I  suffer  you  ?    Mark,  iz.  19. 
nado,  pron.  she. 
nadu  (s),  pron.  her. 
nadu  (x),  n.  a  grass  tail, 
nadual  (icb)  «  sadur. 

nadulza  (x),  n.  the  hair  on  the  pubes.     Cf.  nadalai. 
nadur  (x),  n.  a  tail  ornament  worn  in  a  dance,  »  naduaL 
naga  (x),  n.  a  belt  worn  obliquely  across  the  chest.     Cf.  kamadi. 
naga  (s),  ad,  where  ? 
nag^, 

nagalig,  n.  a  hawk,  the  sea-eagle, 
nagalug,  n,  a  hawk,  -  ngagalaig. 
nagapa  (s),  nagepa ;  v,  to  look,     [nagemipa.] 
nagemiu,  exelam,  behold !  look !    See  nagiz. 
nagemilu, 

nagepa,  v.  to  look,     [nagiz,  nagemipa,  nagemiu.] 
nager  (x),  ^  naga. 

nagiz,  nagizi,  nagizo,  v,  to  look,  to  stare, 
nago  ad.  where  ? 
naii,  n.  the  tongue,  =  noia. 
naidai,  naidai-dogam  (s),  n.  the  north, 
naigai  (b),  n.  the  north, 
nainanope,  nainonob,  nainonop  (together?),  thorte  nainonop,  thirty 

fold.     Mark,  iv.  8,  tana  nainanope  uzar  nubepa  sieiki,  they 

came  to  him  from  eyery  quarter.    Mark,  i.  45. 
naipuiso  (b),  v.  to  lick. 

najeronajero  (t),  n.  the  dodder  (a  pink  climbing  parasitic  plant), 
nakareipa  (x),  ad.  aboye,  upwards, 
nalaga,  ad.  where  ?  which  ? ;  koiza  nalaga  senabi  sabi  ?  which  is  the 

great  commandment  in  the  law  ?    Mark,  zii.  28. 
nalagazi,  ad.  whence  ? 
nalagi  (s),  pron,  which  ? 
namoit,  oi.  when  ?  (Macfarlane.) 
nana, 

nanimiz,  see  garo-nanamiz ;  tana  nanamoin,  they  consulted, 
nanga,  k  suffix. 
nangap,  n.  the  north ;  pin  nangapa,  n.  the  south  (Macfarlane). 
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nanitna  (b),  v.  to  run,  ran ;  a,  erect. 

nanu,  pron.  her,  hers. 

nanne  (k)  »  nana. 

nannz,  pron.  from  her. 

nannza,  pron.  her  thing,  hers. 

napa,  (icg),  v.  to  hring,  =  ngapa. 

na-poidan  (s),  r .  to  sing ;  to  laugh. 

nar,  (xg),  n.  foot,  »  ngar. 

narang  (ic),  n.  the  armpit ;  narang  silka  (h),  the  hair  of  the  armpit* 

narangi, 

narberit, 

narminamis,  n.  a  moth. 

nataizinga,  n.  a  thing  that  is  burnt ;  senabi  mora  gndataean  natizinga,. 

all  whole  burnt  offerings.    Mark,  zii.  33. 
natam  (x,  xb),  n.  a  namesake ;  v.  to  change  names  with  another, 
natiz,  natizo  (?),  white.    Mark,  iz.  3 ;   ngita  ugulaig  amadan  dokal 

natizo,  ye  know  that  summer  is  nigh.    Mark,  xiii.  28. 
nau  (s),  n.  hymn.     Cf.  na. 

naur.(x)  ».  the  peg  of  the  kobai  or  throwing  stick  (334).     Cf.  ngarr» 
ne  (s),  pron.  his. 

ne^t,  a  dugong  platform  (351).     Cf.  nad. 
negal  (?),  ina  mura  demoni  negal  iapa,  suffered  not  the  devils  to- 

speak.    Mark,  i.  34. 
neipoiz,  v,  to  lick, 
nel,  nelo,  n,  name,     [nelpa.] 
nele  -  nel ;   lesun  nele  adaptttiz,  Jesu's  name  was  spread  abroad. 

Mark,  Ti.  14. 
nelea  (?)  =>  nel.    Mark,  viL  2. 
nelenga  =  nele,  nga. 

nelginga  (s),  a.  fameless  (lit.  not  haying  a  name), 
nep  (k),  n.  a  grand-child, 
nerawkai  (x),  n.  an  unmarried  woman, 
netur-kaje  (x),  n.  a  son. 
nia,  iufflx,  with,  at ;  mido  ngalpan-nia  launga  senabi  nongo  babat 

are  not  his  sisters  here  with  us?    Mark,  vi.  3. 
niai,  v,  to  sit ;  niai-kazi  (s),  an  attendant,  servant ;  contract  boy  (b). 

niai  za,  n.  chair ;   niai  lago,  n.  a  seat ;  niaipa  ielpano,  v,  to 

marry. 
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niaiginga,  a.  not  sitting. 

niain  s=niai. 

nisno  =  niai.    Mark,  yi.  39. 

nida  (?),  noi  kaikuoimo  nida  idin  senabi  dorai  kikiri,  he  began  to  lay 

his  hands  npon  a  few  sick  folk.    Mark,  yi.  5. 
nidai,  (?)  root  of  nidaipa. 
nidaiginga,  v.  not  to  do. 
nidaipa  (s),  v,  to  do. 
nidaizinga,  n.  things  done, 
nidapa,  v.  to  touch, 
nide, 

nidemin,  v.  to  touch, 
nidizy  nidizi,  nidizo  (s),  v.  to  do,  to   make,  act;   done;   n.  mode 

(Macfarlane). 
xddo, 

nigita  =  ngita. 
niki,  n.  a  fern, 
niki  (?);    koi  tamo   lako  niki   adaa,  shoots   out   great  branches. 

Mark,  iv.  32. 
nYklagul  (icb),  n.  a  marine  insect  {Mdabates). 
ningaibia  (?  =  ngibia),  ningaibia  gnulai  ga  (b),  «•  to  translate, 
nipa  (k),  suffix,  for. 
nisalnga,  a,  having  leaves, 
nis,  niso  (b,  m),  n.  a.  leaf, 
nis-thung  (x),  a,  leaf  like,  green, 
nitamau  (?),  noi  iautumiz  mura  mabaegal  apa  nitamau,  he  commanded 

the  people  to  sit  down  on  the  ground.    Mark,  yiii.  6. 
nitun,  nituno,  v,  to  put  out,  push  out ;  kaba  nituno  v,  to  row.    Cf • 

geto-nitun. 
nizo  (?),  a  misprint  for  nidizo.    Mark,  v.  38. 
no,  suffix  to  nouns, 
nobaba  (s),  n.  skin. 

nogaipa,  v.  to  look.     Cf.  nagiz.     [nogain.] 
noi,  n.  a  light  framework  erected  oyer  the  fire  on  which  to  dry  and 

smoke  fish  (311). 
noi^  pron.  he. 
noi,  noia,  (s),  n.  tongue, 
noidail,  noidail,  a,  beloved. 
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noidal «  noidail. 

noidizoy  v,  to  honour.    Mark,  vii.  10. 

noido,  pron.  he. 

noidoka  (?),  noido,  ka. 

noino,  noino,  pron.  him. 

noitai,  (s),  n.  tongae. 

none  (s),  pron.  his. 

nongo  (s),  pron.  his. 

nongongo  (?).     Mark,  viii.  80. 

nonobo, 

noriza  (b)  (?)  ;  uro  noriza  (b),  n.  ebb  tide. 

nn,  suffix  denoting  the  locatiye  case,  in,  at,  on. 

nn  (s),  pron.  he,  him,  it. 

nu'  abepa  (k),  pron.  for  himself,  »  nnbepa. 

nnbepa,  pron.  to  or  for  him. 

nabepe  =  nubepa. 

nubia  (s),  pron.  him. 

nudan,  v.  to  rub. 

nudi  (x),  n.  tears. 

nudu  (x),  pron.  he. 

nuo  (k),  pron.  he. 

nukangaba  guba  (b),  n.  the  north-west  wind. 

nukenmepa  (?)  =  mokenmepa. 

nuk'  ^nei  (ic),  a.  thirsty. 

nuki  (x),  n.  fresh  water;  dana  nuki  (x),  a  well  (lit.  water  eye). 

Cf .  Polynesian  mata-yai,  which  also  s  water  eye. 
nuklneipa  (x),  v.  to  thirst, 
nukunoko, 
nukunuko  (?),  nukunuko  iamulizo,  to  reason,  to  think  about.     Mark, 

ii.  6,  8  ;  mipa  ngita  nukunuko  poibiz  ?  why  make  ye  this  ado  ? 

Mark,  t.  39. 
numaiginga.     See  ngona-numaiginga. 
numani.     See  ngona  numani. 
nungu,  pron.  his,  =  nongo  (Macfarlane). 

nungu  (s),  prep,  from  ;  nungu  korkak,  from  the  heart.     See  nu,  ngu» 
nungungu,  prep,  from,  from  it ;  nungnngu  umanga,  from  the  dead, 
nunu  (x),  pron.  his. 
nupado  (?),  nupado-taean,  v.  to  roll. 
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nor,  nnro,  n.  a  noise^  a  roar,  a  Toice. 

nurage  (x),  0.  quiet. 

norai,  n.  a  sound,  =  nur. 

nureipa  (x),  v,  to  wrap  round,  to  coil,  to  twist,    [nuran.] 

nureml[zingi  (?),  wur  nuremlziugi  (x),  «.  low  water. 

nurezingi,  wur  nurSzingi  (x),  n.  ebb  tide. 

nurile  (x),  0.  noisy. 

nurinuri  (xg),  n.  a  sweet  potato. 

nuriz, 

nuro,  n.  a  crack,  an  echo  =  nur. 

nursak,  n.  the  nostrils.     Cf .  sakai,  nurse. 

nurse  (x),  n.  the  white  of  an  egg ;  the  mucus  of  the  nose. 

nutan,  v,  to  try,  to  tempt,  to  taste. 

l^gBLfPron,  who?  what?  (person). 

ngabado,  n.  a  room  ;  noidd  sesitaman  ngipelpa  wara  koi  ngabad  gimal,. 
he  (will)  show  you  a  large  upper  room.    Mark,  xiv.  15. 

ngadagido,  ngadogido,  0.  equal,  lawful. 

ngadal,  ».  number,  size;  iangu  ngadal  mura,  all  parables.    Mark,. 

iy.  13. 
ngadalenga,  ngadalonga,  n.  a  picture,  image ;  iangu-ngadalnga  (s),  n.  a 

parable,    [ngadalngange.] 
ngadalenga,  0.  numerous, 
ngadalngange.    Mark,  i.  44. 
ngadapalepa,  9.  to  be  proud,  to  boast, 
ngadazia  (s),  0.  legaL 
ngado, 

ngadu,  pron.  who  ? 

ngaeapa,  ngaiapa,  pron.  to  me,  for  me. 
ngagalaig,  n.  a  hawk.    Cf .  nagalug. 
ngai,  pran.  I. 

ngai-aikeka,  pron.  for  myself, 
ngaibia,  pron.  with  me ;  me,  after  v.  to  follow, 
ngai-kusaig,  pran.  myself. 

ngaingai,  n.  a  boar's  tusk  used  for  polishing  a  wap. 
ngainge.    Mark,  x.  29. 
ngalabe,  pron.  we  two  (ezclusiye). 
ngalakai  «  ngolkai. 
ngalapipa,  9.  to  lie ;  n.  falsehood. 
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ngalbe,  pron.  we  two  (exclusiye). 

ngalbelpa,  pron,  to  us  two,  for  us  two. 

ngalkan, 

ngalnga  (s),  a.  kind. 

ngalngal,  n.  a  liana  or  climbing  plant ;  one  of  the  figures  in  womer 

(361). 
ngalpa,  pron.  we  (jfh)  indusiye  of  person  addressed, 
ngalpaldui, 

ngalpan,  pron,  our  {pi), 
ngalpalpa,  pron.  to  us. 
ngana,  n.  the  breath,  »  ngona. 
ngan&kapo  (m),  n.  the  heart,  »  ngonakapo. 
ngano,  pron,  who  ? 
Bganu  (m),  pron,  whose  ? 
ngapa  (m),  prefix  indicating  motion  to  speaker ;  to  bring  (s) ;  to  come 

from  a  distance  (b). 
ngapamani,  ngapamaro  (b),  v.  to  bring, 
ngapanagemiu,  see  ngapa,  nagepa. 
ngapanagi,  exclam.  behold !  lo ! 
ngar,  ngaro  (k),  n.  the  leg;  foot  (s);  ngara-pusik,  a  dance  (362); 

ngara-taiermin,  n.  a  dance  (362) ;  ngaraupHa,  the  fibulas, 
ngaraki,  n.  a  young  woman, 
ngarba  (b),  n.  the  collar-bone  (ngarba-rid  (nb.)  ). 
ngaru  (m),  the  monitor  lizard, 
ngaru  (s),   ad.  ever,   eternal,   always,  never  (Mac&rlane)  ;  ngaru 

poidaipa,  v.  to  trouble,  i.e.  to  always  be  asking.    Mark,  t.  35. 
ngato,  ngatu  (m),  pron.  I. 
ngaubato  (b),  n,  a  woman's  brother.    Gf.  babato. 
ngau,  pron,  mine,  my. 
ngauakazi  =  ngawakazi. 
ngaukalo  »  ngau,  kalo,  after  me.    Mark,  i.  7. 
ngaumun,  pron.  my,  mine, 
ngaungu,  pron.  from  me,  through  me. 
ngaunguzo, 
ngauwoni, 
ngawa, 
ngawakazi,   ngawakozi,  ft.  daughter,     [ngawakaziu,  ngawakaziutn 

lag,  ngawakiee.] 
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ngazo  (s),  pran,  I. 

ngi,  pron,  thou,  you  («fft^.). 

ngibepa,  pran.  to  thee,  for  thee. 

ngibia,  pron.  with  thee. 

ngido,  pran.  thou,  you  {nng.). 

ngidu,  pran.  thou. 

ngika.     Hark,  y.  19. 

ngi-kusaig,  pran.  thyself,  yourself. 

ngimipamapa  (b),  n.  purpose  (apparently  a  phrase,  ngi  mipa  meipa  ? 
you  do  it  why  ?). 

nginanga  (?),  nginanga  sike  ubinemepa,  if  thou  wilt.  Hark,  i.  40  ;  a 
mabaeg  sibuwanan  a  ngibia  amadan  apatanori  keda  nginanga 
mido,  and  loye  thy  neighbour  as  thyself.    Hark,  zii.  33. 

ngingalkailaiga  (b),  n,  idiot  (lit.  you  liar). 

ngino,  pran.  thee. 

nginu,  pran.  thy,  thine. 

nginungu,  pran.  from  thee. 

ngipeine  (m),  pran.  of  you  two,  yours. 

ngipel,  pran.  you  two. 

ngipelpa,  pran.  to  you  two^  for  you  two. 

ngipen,  pran.  your,  of  you  two. 

ngita,  pran.  you  {pi.). 

ngitaka,  ngitaka  mata  korawaig,  perceiye  ye  not  yet.    Hark,  yiii.  17. 

ngitamulngu,  pran.  concerning  you  {pi.) ;  among  you. 

ngitamulpa,  pran.  to  you. 

ngitamun,  pran.  your,  yours  (pi.). 

ngitamunia,  pran.  with  you,  among  you.    Hark,  x.  43. 

ngitana  (m),  pran.  you  (jpl.). 

ngitanlLmun  (m),  pran.  your  {pl>). 

ngitangita,  pran.  yourselyes. 

ngodalenga  =  ngadalenga. 

ngode,  a.  like ;  ngode  puinge,  like  trees.    Hark,  yiii.  24. 

ngodo  (s),  a.  like  to. 

ngoi,  ngoi,  pran.  we  (ph)  exclusiye  of  the  person  or  persons  spoken  to. 

ngoimulpa,  pran.  to  us,  for  us. 

ngoimun,  pran.  our  {pL). 

ngoingoi,  pran.  ourselyes. 

ngolkai  (s),  a.  false,  n.  falsehood ;  liar  (b). 

B.I.A.FB00.,  SXK.  m.,  YOL.  lY.  R 
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ngomai, 

ngona,  ngona,  pron.  me. 

ngona,  n.  breath ;  ngona-pudiz,  i^.  to  rest,  to  stay  (b)  ;  ngona-nmna,  v. 

to  remeiQber;   ngona-poidan,  i^.  to  mgli;   ngona-puidan  (?), 

n.  palm  (Mac&rlane). 
ngonakapo,  n.  heart,  mind,  lit.  the  seed  ^'kapo^'  of  the  breath 

'*  ngona."    The  Miriam  word  has  a  similar  deriyation  £rcM& 

*'  ner,"  breath  and  "  kep,"  seed, 
ngonamani, 

ngonanuma,  v.  to  remember ;  ngonannmaiginga,  v.  to  forget, 
ngona-pudiz,  v.  to  rest, 
ngonu  (s),  pron.  whose  ? 
ngomgomai,  ngorongomai  (?),  dana  ngorongomai  lago,  n.  the  temple. 

Mark,  zi.  11, 15,27* 
ngorotaran  (?).    Mark,  x.  15. 
ngou-pamani,  a,  meek. 

ngozo,  pron.  I  (apparently  only  used  by  a  female  speaking).    Cf .  ngazo. 
nga,  suffix  from,  concerning,  through, 
ngadi,  n.  a  tear. 

ngngiai,  n.  a  cup  of  water.    Mark,  iz.  41. 

nguki  (s),  n.  fresh  water ;  nguki-tuidan,  i^.  to  urinate,     [ngukingu.] 
ngukiai,  n.  a  cup  of  water, 
ngukulnga, 

ngul  (m),  ngulo  (s),  yesterday, 
ngulai,  a.  possible ;   ngulai  za  koigorsar,  many  things  are  possible. 

Mark,  ix.  23. 
ngulaig  (s),  ngolaigo,  v.  to  be  able,  can,  to  know  how,  to  understand; 

ft.  ability,    [ngulaignu.] 
ngulaigasin, 
ngulaigopa,  r.  to  know, 
ngulaik  =  ngulaig. 
ngulaizi,  a.  chosen, 
ngulaizinga  (s),  a.  and  n.  chosen. 

ngulamai,  a.  obscene ;  ngulamai  za,  n.  an  abononation.    Mark,  ziii.  14. 
ngulamoin,  v.  to  hate,  abhor ;  to  be  disgusted  with ;  to  sneer, 
ngu-mabaeg  =  nga  mabaeg. 

ngurapai,  n.  teaching,  doctrine  ;  ngoipai-mabaeg,  n.  teacher, 
ngurapipa,  v.  to  teach ;  to  learn,  to  know,  to  recognize. 
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ngningoinizo  (?),  dano  ngarngomizo,  n.  religion.    See  ngomgomai. 

nguio  (b),  n.  Yoice.     Cf.  nur,  nnro. 

ngaro  (b),  n.  the  beak  of  a  bird. 

nguro-taean,  v.  to  keep  out,  to  crowd  out ;  ft.  a  wall  (s) ;  nguro-taeamoin, 

they  were  choked,  crowded  out.     Mark,  xiy.  7. 
nguro-weidaizinga,  n.  a  casting  out. 

ngnro-weidai,  v.  to  cast  out,  to  expel,  dismiss,     [nguro-weidizi.] 
ngurpai  =  ngurapai. 
ngurpan.    See  ngurapipa. 
ngurr  (m),  n.  the  hook  or  peg  of  the  throwing  stick  (kobai).    Cf. 

naur,  nguro  (334). 
ngorsaka  (m)  =  nursak.    Cf .  nur,  saka. 
ngorsilamiz,  v.  to  wink, 
nguru-oidan,  v.  to  dismiss  =nguro-weid. 
ngurapaipa=ngurapipa.    [ngurupan.] 
ngarupai = ngurapai. 
ngumpaizinga,  n.  things  taught,  doctrine. 

Oebada  (m),  n.  soft  turtle  eggs. 

oka  (m),  n.  a  grub  found  in  dead  wood. 

okosa  (Moa,  Mb,  k,  t)  =  ukasar ;  okosa  6r6pun,  three. 

onailai  (?),  noi  ubigosia  kunia  onailai,  he  would  not  reject  her.    I£ark» 

▼i.  26. 
ooja  (t),  n.  a  small  cowry.    Gf.  uza. 
orapuni  =  urapon. 
oripara  (m),  n.  the  rainbow, 
oropun,  orapuni  (Hoa,  Hb,  v,  t)  =  urapon ;  okosa  oropun,  three  ;  okosa 

getal,  two  hands,  ten. 
osilai  (?  from  asin);    noi  gudowadan  tanamulpa  kaimi  osilai,  he 

allowed  no  man  to  follow  him.    Mark,  v.  37. 
oudazi  (?)  tanamulpa  oudazi  poidan,  healed  them.      Mark,  vi.  13. 

Cf.  udas. 


Pa,  prejix  to  yerbs  indicating  motion ;  pa-uzari,  go  away ;  pa-ieudiz, 
pour  out ;  pa-lagiz  (pa-ilagiz),  fly  up ;  pa-pagan,  to  extend 
round,  &c. 

pa,  suffix  to  nouns,  to,  for. 

B  2 
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pa  (8y  b),  ».  a  fence,  either  for  garden  or  as  a  protection  in  fighting. 

Cf.&ni. 
pad  (nb),  n.  the  tympanum  of  the  native  drum, 
pad,  n.  a  bird's  nest.    Gf .  fad, 
pada,  pado  (m,  s),  n.  a  wooded  hill,  a  mountain,    [padau,  padapa, 

padria.] 
p&d&-kwik,  n.  the  skull  or  head.    Cf .  pada,  kwik. 
padamo  (h),  n.  a  nest, 
padap  (s)  s  pada. 

p&^trong  (Mb),  n.  a  bamboo  rattle  (375). 
pado.    See  pada. 
padotu.    See  Legends,  p.  180. 
padra  (s)  =  pad,  n.  the  skin  used  for  the  tympanum  of  the  native 

drum, 
pa-drouradiz  =:  pa-toridiz ;  ukauka  tana  padrouradiz,  four  carried. 

Mark,  ii.  3. 
paekau,  n.  a  butterfly.    Cf .  paikau. 
paga  (s),  r.  to  throw. 

pagaean,  v.  to  stretch  out,  to  extend,    [pagaear.] 
pagamoin  (s),  v.  to  sew,  to  mend;   api  pagamoin,  v,  to  mend  fish 

traps, 
pagamoin,  pagomoin  (?) ;  kanguru  pagamoin,  ad,  round  about, 
'pagamoman  (?),  v.  pagamoman  sepal  azazi  san,  be  (ye)  shod  with 

sandals.    Mark,  vu.  9. 
pagan  (s),  v.  to  throw,  to  descend,  to  sting,  to  pierce, 
pagara,  ft.  a  sponge.    Mark,  zv.  36.     Gf .  pazara,  diadi. 
pagaru  (b),  n.  coral.    Gf.  pagara.    (In  Jukes'  Muralug  (Ft  Lihou) 

Yocab.  this  word  =  seaweed.) 
paget  (?),  paget-wanizo,  r.  to  slip. 
pagiz,  pagizo  (?),  mazar  pagizo.    Mark,  t.  15. 
pai, 

paibano  (b),  v.  -  poibano. 
paielega,  paielegamoin  (s),  v,  to  tear, 
pa-ieudiz,  t^.  to  pour,  to  add  (a  liquid  ?).     [paieudan.] 
paigamozinga  (s),  ».  a  split, 
paikau  (b),  n,  a  butterfly,  »  paekau. 
paiwano  (?),  v.  paiwano-pagan,  v.  to  display, 
paka,  n.  a  maiden. 
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pakado,  n.  a  bird's  nest,  a  cage  (b).    Of,  pad,  fad. 

pakai  (t),  n.  the  name  giyen  to  the  tail  of  a  mask  from  Nagir. 

pakazal  (?),  koi  kutal  toitu  pogai  pakazal  ngalkan,  for  a  pretence  make 

long  prayers.     Mark,  zii.  40. 
pakolgal  (?),  kedazinga  kai  mnra  kikirf  laig  nnbepa  pakolgal  iman, 

nnbepa  garotaean,  insomnch  that  they  pressed  npon  him  for  to 

tonch  him  as  many  as  had  plagaes.    Hark,  iiu  10. 
pakomari  (k),  n.  a  wig.    Gf.  adizela,  adiidziolai. 
pala,  pron.  they  two. 
palado  (?),  ia  palado,  n.  the  Inngs. 
palae,  pron.  they  two,  both. 

palagiB  (b),  n.  the  east,  i.e.  the  rising  (of  the  snn).     Cf.  palagiz. 
palagiz,  palgizo,  r.  to  rise,  spring  np,  fly ;  goiga  palgizo,  ft.  sunrise ; 

nroi  palgizo,  n.  bird ;  kadro  palagiz,  r.  to  fly  down  on. 
palagoso,  n.  an  oven,  hence  a  cooking  pot  or  saucepan, 
palaipa,  v.  to  split,  to  divide,  to  open,  to  pluck  (com),  Mark,  z.  51 ; 

to  open  (the  eyes  or  ears),  dano-palaipa,  kaura  paleman; 

kerkato-palan,  v.  to  torment.    Mark,  y.  7.     [palan,  paleman^ 

palamoin.] 
palaipa  (s),  a,  sick. 

pal&man  (k,  s),  pron,  of  them  two,  theirs, 
palamiz  (?),  guda-palamiz,  r.  to  overflow, 
palamulngu,  pron.  from  them  two. 
palamulpa,  pron.  to  or  for  them  two. 
palamun,  pron.  of  them  two,  theirs, 
palan  (?),  kuko-palan,  to  save.    Mark,  viii.  85. 
pale  (m),  pron.  they  two. 
palealnga,  a.  dry. 

paleipa  (m),  v.  to  crush,  to  pound  with  stones, 
palelapudi  (s),  a.  dry. 
paleman,  dual  of  palaipa,  to  open, 
palenipa  (k),  pron.  for  themselyes  (dual), 
palepa  (?),  ngada-palepa,  v.  to  boast,  to  be  proud, 
palgan  (?  from  palagiz),  iadu-palgan,  v,  to  tell,  relate,  declare, 
palgapalan  (s),  v.  to  smash. 
palge  (m),  ad.  completely,  into  pieces, 
palgin  (s),  1^.  to  fly,  to  spring  up,  =  palagiz. 
palgino  (b),  v.  to  flog. 
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palYsa  (m),  n.  the  down  of  a  bird.    Of.  plia. 

paliz.    See  palaipa ;  dan  paliz,  opened  the  eyes.    Mark,  x.  52. 

palngin,  palengin,  v.  to  scourge,  to  flog. 

palpHgipa  (m),  to  finish  (said  of  women's  work). 

pam  (b)j  V,  to  mean. 

paman  (s),  v.  to  dig. 

pamizin,  n.  rape* 

pamizo  (?),  madu-pamizo,  v.  to  be  afiErighted.    Mark,  L  27.     [madu- 

paman,  madu-pamemin.] 
pananamano  (b),  v.  to  kick, 
pange, 

panin  (s),  n.  adze, 
panudiz,  v,  to  press, 
papagan,  v.  to  enclose ;  vinen  apo  sowagai  a  papagan,  planted  a  garden 

and  set  a  hedge  about.    Mark,  xii.  1. 
papalamizo  (s),  v.  to  burst,  to  open,  to  break, 
papataina  (?),  apo  papataina  (b),  «.  to  plant  a  garden, 
papolamoipa,  v,  to  burst,  to  open,  to  break,     [papalamoin.] 
papoliz  (s),  V,  to  bruise, 
papudamiz,  v.  to  cease ;  gubo  papudamiz,  the  wind  ceased.     Mark,  yi. 

51.     Cf.  pudeipa. 
paradamu  (ifb),  n.  a  species  of  Cymodoeea. 
parama  (t),  n.  red  ochre,  paint  made  from  red  ochre, 
paran  (?),  paran  matapa,  parana  matampa  (b),  v.  to  snore, 
paran,  (s),  t^.  to  cut,  =  palaipa* 
paranudan  (ifb),  t^.  to  rub  noses  and  embrace  heads, 
parapar,  n.  power ;  pL  poraporal. 
pardan,  v  to  draw. 

parma,  n.  red  ochre  (m)  ;  red  (ir)  ;  clay, 
paromatam,  n.  a  female  pig.     Of.  burum. 
parpar,  n.  power ;  pi,  poraporal. 
paru  (m),  n.  the  forehead,  the  face,  the  front ;  prfp*  by  (s) ;  parnnu, 

prep,  in  front,  before, 
paru-iman,  v.  to  salute,     [paru  imamoin.] 
paruidan  (s),  n.  guile,  decit.     Mark,  vii.  22* 
paruidizo,  v.  to  deceiye. 
paruma  (Kb),  a.  red.    Cf .  paiama* 
pasa  (s,  b),  n.  a  doorway,  gate,  the  opening.    Cf.  tamudara.   [pasanu*] 
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pasagad  (s),  n.  a  door.    Cf.  pasa,  gad. 

p&sei  (m),  n.  a  tree,  the  light  wood  of  which  is  used  for  making  sariiua 

and  k&raba. 
pasia,  n.  a  pass,  =  pasa. 
pfdVaig  (s),  M.  a  post, 
pasim, 

pat  (badu),  n.  a  short  spear, 
pataean  (?  throw  out).    Mark,  vii.  21. 
pataipa  (?  to  put  or  jut  out),  danal-pataipa,  danal-pateipa  (s),  i^,  to 

watch,     [danal-patamoiziu.] 
patalai  (?  prickly,  sticking  out),  pui-patalai,  n.  thorns, 
patamoin, «?.  pL  from  patan. 
patan  (s),  v.  to  cut;  kuiko  patan,  to  behead,  Mark,  vi.  16;  gudo 

patan,  to  gnash  the  teeth ;  butupatan,  9.  to  heal,     [patamoin, 

patamoiziu.] 
patapi  (s),  a.  finished, 
pataraidizo  (s),  v,  to  dispute, 
patauradiso  (b),  v,  to  carry  on  the  shoulder, 
pate  =  pado. 

pateipa  (m),  patepa,  v,  to  come  here, 
pati  (s),  n.  a  bell.    A  Lifu  word, 

patidan  (s),  v.  to  break  (perhaps  to  fall  down,  and  hence  break  some- 
thing), 
patidiz,  V.  to  bow ;  to  &11  down, 
patiginga,   from  pataipa;   danal-patiginga,   not   looking    after,   not 

watching, 
patiliz  (s),  a.  reyerenced. 
patiz,  patizo  (s),  v,  to  sit  in ;  gulai-patiz,  i^.  to  get  into  a  ship,  Mark,  Ti. 

45,  to  be  in  a  ship,  Mark,  L  19. 
pato,  n.  a  fork. 

patoridai,  v.  to  question  with,  to  dispute,    [patoridizo,  patoridaizinga.] 
patralai  =  patalai. 

patrauradiz,  r.  to  bear,  to  carry.     Cf .  toridiz. 
patrediz,  v.  to  deny.     Cf .  gudo-tadiz. 
patridiz  a  patidiz. 
patritrizo^patridiz,  patidiz. 
paudo  (b),  peace, 
paudalag,  n.  peace. 
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pauimizo, 

pauna  (s),  ft.  leather. 

paanap,  paunapa  (?),  noi  patinap  a  umizin,  let  him  die  the  death* 

Mark,  vii.  10  ;  nginu  ngaro  pannapa  patan,  thy  feet  cut  off. 
paupa  (?)  panpa  kutrapa,  now  the  time  is  far  passed ;  paupa  kudapa, 

when  the  eyen  was  come ;  Lifu,  heji  he,  e  hej,  it  is  eyening. 

Mark,  vi.  86,  47. 
panpnsa  (x),  an  ornament  of  the  kadKg  (871).    Gf.  kadig-tang. 
pauto,  n.  peace,  =  paudo. 
pauto  (b),  n.  the  forehead, 
paozari,  i^.  to  go  away ;  pa,  nzar. 
pawa,  n.  a  hahit,  a  deed,  a  thing  done ;  manner ;  pi.  pawal.    [pawau^ 

pawanga.] 
pawadan,  i^.  to  rehnke. 

pawaginga,  n.  nothing  (done).    Cf.  iaginga,  zaginga. 
pawaliz,  v.  to  land ;  to  draw  to  shore.    Mark,  yi.  53. 
pawalman  (s),  9.  to  arouse,  to  wake  up. 
pawizo, 

paza  (k),  91.  a  flat  fish  (poisonous), 
pazara  (s),  n.  sponge.    Gf.  pagara,  diadi. 
pazilamiz,  v.  to  attack  (moye  against)* 
pearku,  n.  a  kind  of  fish, 
pfl,  ».  the  tail  of  a  flsh ;  the  breast  of  a  fish  (m). 
p^neipa  (m),  9.  to  diye. 
peno,  V,  to  diye  (Macfarlane). 
penunamez,  v.  to  diye,  -peno  (Macfarlane). 
p^pedu,  n.  a  bamboo  flick  or  whip,  same  as  the  Miriam  *'  lolo." 
pepe,  pepenga,  a.  thin ;  pepe  baradarangn,  because  it  had  no  depth  of 

earth.    Mark,  iy.  5. 
perta  (icb),  n.  the  wrist,  the  forearm ;  six,  in  counting  on  the  body. 

Cf .  Grammar. 
pia,  ».  the  bark  of  a  tree, 
pibeipa  (v),  9.  to  giye, »  poibaipa. 
pichi  (Kg),  «  piti. 
pid  (t),  n.  a  black  bee. 
pideipa  (k),  i^.  to  dig. 
piepa  (?)  sagol  piepa  (m),  v.  to  sing, 
pigin  taean,  v*  to  dream. 
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piki  (k,  b),  n.  a  dream ;  piki-lalkeipa  (h),  v,  to  dream. 

pikiiri  (t),  =  piknru. 

piknru,  n.  a  head  dress  of  teeth ;  pattern  on  a  drum,  probably  derived 

from  the  head  dress, 
pinapai,  n.  the  east. 

piner  (t),  n.  the  name  of  a  tree,  Erythrina  (409).    (Legends,  12). 
pingapa  (b),  prep.  at. 
pingi  (b),  n.  a  fishing  net  (?  basket), 
pingnlpa  (?)  pingolpa  iabngadia,  in  the  way.     Mark,  x.  52. 
pinin  (s),  v,  to  anoint, 
pinlteipa  (k),  v,  to  shave. 

piobizi  (?),  noi  piosial  piobizi,  he  marvelled.    Mark,  vi.  6. 
pipai  (s),  n,  paper.     Perhaps  English  **  paper." 
pipai(?).    Mark,iii.  8. 
pira»  a.  soft ;  pira  kuma  (b),  n.  diarrhcea. 
piranga  (s),  a.  soft,  =  pimng. 
piroan  (m),  n.  a  black  snake. 

pimng  (m),  a,  soft,  swampy,  spongy,  pliable,  -  piranga. 
pii  (k),  n.  a  crack,  an  opening, 
piaalinga  (b),  n.  a  leak, 
pisamaino  (b),  n.  rheumatism. 
piti  (t,  m,  b),  the  nose ;  piti  terti  (m),  piti  sek  (m),  the  perforation  in 

the  septum  narium  (406). 
pita,  n.  a  ring, 
piwer  (m),  n.  the  mullet, 
piwnl  (Mb),  f>.  a  broom.     Gf.  kusu,  kusulaig. 
plagusi  (b),  n.  a  pot,  ^  palagus ;  turik  plagusi  (b),  ».  an  iron  pot. 
po, 

plis  (t),  n.  feathers.    Gf.  palisa. 
pogai, 

pogamiz.    See  pagan. 
poi  (s),  n.  dust,  powder, 
poibaipa,  v,  to  give,     [poiban.] 
poibaigi,  v.  not  to  give, 
poibanai  (?  from  poibaipa),  ba  poibanai  senabi  mabaeg  aideigan,  for 

there  shall  be  given  to  the  man  that  has  not.    Mark,  iv* 

25. 
poiU  (s),  9.  to  croak. 
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poibiid  (s),  9.  to  orow ;  mipa  ngita  nokunuko  poibiz,  why  make  ye 

this  ado?    Hark,  y.  39. 
poidamoin  (s),  to  spread, 
poidan  (?),  oudazi-poidan,  v,  to  heal.    Mark,  tL  13;  udas-poidan,  to 

save,  rescue  (Macfarlane).    Perhaps  for  uda-zi  poidan,  to  hang 

from  or  on  the  arm,  hence  to  protect,  save, 
poidaipa,  poidan  (s),  to  choose,  to  pnll,  to  pluck ;  kadaipa  poidan,  v. 

ordained.    Hark,  iii.  14 ;  nga-poidano  (b),  na-poidan,  v.  to  sing 

a  song, 
poidano  (b),  v,  to  hang. 

poidiz  (?),  korkak  mapu  poidiz,  i7.  to  be  displeased.    Mark,  x.  14. 
poimanak  (?),  poimanak-palan,  v,  to  murder, 
poipetegam,  n.  the  east, 
poipiam,  v,  to  watch.     Cf .  danal-pataipa. 
pokani  (?),  pokani  wapi  (Mb),  n.  the  fljring  fish.    Cf •  puwi. 
pok^rai,  n.  a  girl. 
pokirid6  (b),  n.  the  kidney, 
pokoko  (k),  pokuk,  n.  the  heel. 

polai  (?  a  cutting),  minaro  polai,  n.  writing,  ue.  cutting  marks, 
pongeipa  (m),  v.  to  sail, 
ponipan,  n.  lightning ;  v.  to  shine. 

ponizinga  (?),  mabaeg  ponizinga,  n.  a  carpenter.    Mark,  vi.  3. 
pordai-za,  ».  a  hook, 
potaipa,  B  pataipa. 

potaizimail  (?),  nongo  buta  potaizinudl,  he  had  healed  many. 
p6tur  (m),  n.  a  digging  stick, 
prak,  n.  coral,  ph  prakil. 
prateipa  (k),  to  eat. 
pratralinge.    See  patalai,  pui. 
prue  (m),  ft.  a  tree  (the  general  term).    Cf.  pui. 
prutika  (icg,  Stone),  prutai  (icg,  D'Albertis),  n.  food, 
puban  (s),  n.  paddle, 
pudaizinga,   n.  things  that  fall;  bompudaizinga,   crumbs.      Mark, 

vii.  28. 
pudam  (s),  v.  to  pull,  to  pluck, 
pudamoin  (?),  za-pudamoin,  r.  to  selL 
pudan,  V.  to  open, 
pudano  (b),  v.  to  dig  taro.    Cf .  poidano. 


Eat  &  Haddon— 1%^  Languages  of  Torres  Straits — II.    261 

pudeipa  (m),  v.  to  fall  down ;  gaiga  pUdico  (b),  n.  west. 

pudemin  (b),  v,  to  make  obeisance. 

pndiso.    See  pudeipa. 

pndiz, «.  to  nndress. 

pndizi  (s),  v.  to  retain ;  balbai-pudiz,  9.  to  peep ;  ngona-pudiz,  to 

rest, 
pudo  (icb),  n.  the  shaft  of  a  jayelin. 
pngan  (?)  ipidado  pugan,  v,  to  reprobate,  to  blaspheme ;  a.  profane ; 

rimarim  pugan,  r.  to  find  fault.    Mark,  vii.  2  ;  watri  pagan,  r. 

to  speak  evil, 
pni,  n.  a  tree ;  a  log ;    wood  ;    pui-patalai,  pni-patralai,  n.  thorns 

[pmnge,  pnia.] 
pnian,  9.  to  blow. 

pnidan,  v.  to  hang ;  ngona  puidan,  n.  a  palm  (Hacfarlane). 
pnidiz,  V.  (to  hang  ?},  pam  mapu  pnidiz,  to  hang  a  weight  in  front* 

Hark,  iz.  42. 
pnidiz  =  poidiz,  korkak  mapu  puidiz.     Mark,  iii.  5. 
pnie  (m),  n.  the  fore  fin  of  the  turtle, 
pniman,  v.  to  snck. 
pn]nge(?}  trees. 

pnkato,  n.  a  locust ;  a  grasshopper  (b). 
puki,  n.  a  hump,  the  side  of  the  abdomen, 
pukuk  (h),  n.  the  heel.    Cf .  pokokp. 
pulman  (?),  ganu-pulman,  n.  smell, 
pungaipa  (s),  giun-pungaipa,  v.  to  be  foolish  ;  bend-pungaipa,  v.  to  be 

easy.    Mark,  x.  25 ;  ikane  pungaipa,  r.  to  be  glad.    Mark, 

zii.  38. 
pupariz  (s),  to  flee.     Cf.  bupariz. 
pupni,  n.  a  flute, 
pupnmiz,  v,  to  heal, 
pura  (k),  n.  the  eyelid, 
piira  (m),  skin. 
pnr&pur&,  n.  the  producing  of  disease  or  sickness  by  magic  (puripurK), 

a  Daudai  word  rarely  used  in  the  islands.     Cf .  maid* 
purapar  s  parpar.    Mark,  vi.  5. 
pnridan  (?),  guda-puridan,  v,  to  be  insolent, 
pnridoralenga  (?),  gamu  puradoralenga,  whole,  well  in  body.    Mark» 

ii.  17. 
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parka,  ».  the  eyeball,  the  eye ;  pnrka  kekermieina  (b),  n.  ophthalmia* 

pnrk&pa, 

purke  (m),  ad.  well,  many. 

purpi  (k),  n.  the  bee-eater.    {Merops  cmata.) 

purtan  =  puratan. 

pnrteipa  (k),  v,  to  eat. 

pnra  (s),  r.  to  steal,  rob ;  n.  theft. 

pamka  =  pnrka ;  pnmka  paro  mado  gamnasin,  an  evil  eye.     Mark^ 

Tii.  22.     [pamkana.1 
pumr  (m,  n.  the  bark  of  a  tree, 
pnmtaiginga,  v.  not  to  eat. 
pnmtan,  v.  to  eat,  ate  ;  ph  pnmtamoin. 
pnsariso  (b),  v.  to  pnll  a  rope.    Cf .  pnzarizo. 
pntage  (k),  a.  many. 

pntiz,  pntizi,  pntizo  (s),  v.  to  fall ;  gorga  putizo,  the  snn  goes  down, 
putra,  pntran  (?  =:  pndan),  tana  arakato  putran  lagou  kalangu,  they 

made  a  hole  from  the  back  of  the  honse.    Mark,  ii.  4. 
pnwi,  n.  the  flying-fish.    Cf .  pokani-wapi. 
pnzarizo  (s),  to  compel,  to  hanl,  to  constrain, 
pnzida,  v,  to  imitate, 
pnzik  (?),  ngara-puzik,  n.  a  dance  (362). 
pnzipa,  p.  to  follow, 
pozo  (putso)  (b),  n.  a  white  pigeon. 


Babo  (k),  n.  a  mast ;  rab'  wakn,  n.  a  mat  used  as  a  sail. 

rada  (m),  n.  a  sharpened  stick  nsed  for  for  spearing  fish  (833),  a 

simple  javelin, 
raji  (m),  a.  withered. 

ramoginga,  a,  unshaded,  without  shade.     Cf.  rimo. 
ranai  (Mg),  n.  a  girl  (D'Albertis). 
rangado  (b),  n.  a  mast. 
rapepa,  a,  lame, 
rapo,  n.  a  claw. 

ras  (m),  ft.  a  driving  cloud,  scud, 
ras,  n.  a  lot. 

rebata  (m),  n.  aunt,  father's  sister.    Cf.  ama,  apu. 
lid,  rido,  n.  bone,  skeleton ;  hence  horn. 
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rid  (Mg),  ».  the  tongae  (D'Albertis). 

ridanga  (s),  a,  hard,  bony. 

ridau,  n.  enemy ;  v.  to  oppose. 

ridn  (b)  =s  ridau. 

limarim  (s),  v.  to  err,  to  mistake;  a.  mad,  mistaken;   n.  a  fool; 

pi.  rimarimaL 
limo,  ft.  a  shadow.     Of.  ramoginga. 
TOgaig  (t),  n.  name  given  by  a  lad  to  his  sweetheart.    Gf .  azngerka, 

rugeiga. 
niamon  (s),  v.  to  understand, 
rad  (m)  =  rada. 

rag&ba  (k),  n.  the  sweet  potato. 

mgalo  (b),  n.  baggage ;  gulnga  rugal,  n.  cargo,  baggage  from  a  canoe, 
rugeiga  (n),  n.  a  sweetheart, 
ngu  (?)  kndru  rugn,  a  small  kind  of  dove, 
nunbadi  (m),  n.  a  species  of  water  lily. 


Sabi  (icb),  n.  tabu,  prohibition ;  law  (s) ;  hence,  sacred ;  pL  sabil ;  sabi 

lago,  n.  a  church, 
sabukemus,  n.  a  needle, 
sabukiri  (s),  v.  to  reproach. 

s&deo  (m),  n.  a  cicatrix  on  the  breast  (sadawa,  sadau). 
sag,  saga  (s),  sago  (b),  n.  a  centipede, 
sagad,  n.  a  worm.     Cf .  kupar. 

sagai  (m),  n.  the  horizontal  fire  stick  (385).     Gf.  ini,  guigui,  salgai. 
sagu  (m),  n.  a  kind  of  purple  yam. 

sagul,  sagulo  (h,  b),  n.  a  joke,  play ;  sagul  piepa,  i'.  to  sing, 
sagul  (s),  v.  to  examine.     (Perhaps  introduced  English  *'  school  '). 
sai,  n.  a  bog ;  mud  ;  shallow  water  on  sea  shore.     Mark,  iv.  1.  [sainu.] 
saima  (b),  n.  the  float  of  the  outrigger  of  a  canoe.     Gf .  sarima. 
saka  (m),  n.  a  bone  needle ;  a  splinter  (s). 
saka  (m),  n.  the  lungs.    See  palado. . 
sakai  (k,  b),  n.  a  hole  in  a  rock,  a  cave ;  sakai  puru  mabaegou  lagonge, 

a  den  of  thieyes.    Mark,  zi.  17. 
sakangu,  see  sako. 
sako  (s),  n.  cloth,    [sakangu.] 
aakaro  (b),  n.  a  web. 
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Bakar-taean,  v.  to  surname ;  noi  palamulpa  aakaiw-taean  Boanereg;e» 

lie  sumamed  them  Boanerges.    Mark,  iii.  17. 
sakar-toeam  (  ?),  amadan  pasana  siei  sakar-toeam,  near  a  door  where 

two  ways  met.    Mark,  zi.  4. 
Baladnnga  (b),  n.  a  foreigner,  a  white  man.    C^.  saradonga. 
salgai  (m),  n.  sticks  used  for  producing  fire  (coUectiyely)  (385).    Of. 

ini,  sagai,  guigui. 
Bali  (m),  a,  sick, 
salo,  V,  to  bale  out 

Bdlop,  n.  the  melon  or  bailer  shell.     C&  alopa,  alup. 
salpaman,  9.  to  lave.     Cf.  salo,  paman. 
salpumeipa  (m),  v,  to  bale, 
flam  s  samu. 
sam  (k),  a.  cylindrical, 
samera  (m,  t),  n.  a  head  drees  made  of  cassowary  feathers ;  pi.  same* 

ral.     Gf.  dagoi. 
samido  (s),  ad,  yes ;  really.     Mark,  zii.  26. 
samu,  n.  the  cassowary  of  New  GKiinea ;  samu  widizi  (s),  n.  crest  or 

head  dress  made  of  cassowary  f  eathers« 
samuda,  n.  the  eyebrows, 
samudana  (m),  n.  the  eye  lashes, 
samudung  (m),  n.  the  eye  lashes, 
san  (m),  Sana,  the  sole  of  the  foot ;  the  foot ;  sana-lumado  (b),  ».  the 

instep ;  azazi  san,  a  sandal,  shoe ;  nginu  sananu  worogi  wazin, 

thy  footstool.    Mark,  zii.  86  [sanangu,  sananu.] 
Sana  (Kg),  n.  the  cuscus. 
sangopa,  exclam.  a  greeting ;  good  morning ! 

sap&ra  (ng),  n.  hatchet  (Jukes).   Perhaps  derived  from  Eng*  chopper, 
sapi  (  ?),  Mark,  xii.  42. 
sapor,  sapur  (m),  sapura,  n.  a  large  fruit-eating  bat  or  flying  fox, 

Fteropus. 
sapurokimus,  n.  a  needle  (lit.  a  hair  from  sapur),  sapurokunusen  goag, 

a  needle's  eye.     Mark,  x.  25. 
flara,  n.  a  white  gull, 
sara,  n.  posts  on  which  the  platform  for  corpses  were  supported 

(402).     Cf.kak. 
saradonga,  a,  white.    Cf.  sara. 
saragi  (m),  n.  a  small  stick. 
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sari  (m),  n.  the  nettiiigaf  a  canoe. 

sarima  (x),  ».  the  float  of  an  outrigger ;  sarim'  pati  (x)^  n.  the  pegs 

of  the  sarima.    Cf .  sainuu 
saroka  (  ?),  noi  wara  saroka  iobnia  ozar,  as  he  passed  by.    Mark,  ii. 

14. 
sampa  (k),  a.  drowned, 
sasamnepa,  v.  to  decorate, 
flamman  (s),  v.  to  rinse,  to  squeeze, 
sau,  n.  a  rafter,  a  house  post  (b). 
sasd  (b),  n.  a  creeper  used  to  poison  fish, 
saziwaur,  n.  a  year, 
seadadaget  (Koa),  n.  the  ring  finger  (probably  siau-dada-get,  outside 

the  middle  finger), 
aeautari,  v,  to  stop, 
aebalbi,  pron.  these  two. 
sei,  ad.  there  »  siei* 
Beiwadadaig  (b),  next, 
sek  (m),  n.  a  hole  (Jukes), 
■ena,  a.  and  pron.  that ;  ad,  there, 
senabiy  a.  and  j^rem.  that ;  senabi  durai,  ph  those ;  senabi  is  often  used 

as  equivalent  to  the  Lifu  ngone,  in  the. 
senao,  pron.  that  =  sena. 
senaoki,  eonj.  therefore, 
aenau,  demons,  a.  the,  the  same, 
senebi,  senobi,  =  senabi.    Mark,  iii.  8. 
sepaly  pron.  both,  they  two.    Cf .  palae. 
sepalbi,  pron.  those  two. 

sSriLsSril  (s),  a.  a  white  sea  or  shore  bird;  sSriLsSriL  birgesera  (415). 
sSs^rS  (Mb),  91.  the  name  of  a  legendary  hero  who  was  changed  into- 

a  bird  (L.  23),  probably  same  as  serasera. 
sesitaman,  sestaman  (s),  v.  to  show,  guide,    [sesitomaelai.] 
seta,  pron.  those. 

setaura  (s),  n.  cross.    From  Greek  oravpof. 
setabi,  pron.  those. 

ahi  (ir),  n.  a  strip  of  the  yellow  epidermis  of  an  orchid, 
si  (m),  n.  the  forehead.    Cf.  paru. 
sia  (k),  n.  the  toes, ;  kaba-sia,  the  great  toe. 
siairi,  eonf.  because. 
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siaa  (?  =  siei,  sena),  siaa  adal  (s),  n.  outside. 

siaukiy  ad.  thither. 

fiib  (b),  sibu  (k),  »•  the  liyer. 

^bo-papalamiz,  sibu  papalamiz,  v.  to  doubt. 

sibu  wanan  (s),  v,  to  have  sympathj,  to  love,  to  pity. 

siee  s=  siei. 

siei,  prcn.  that,  ad.  there;  denu,  thereon;  sieizi,  aiezi,  therefrom^ 

thence ;  durai  siei,  those ;  sieiki,  thither, 
sier  (m),  n.  the  toes.    Cf .  sia. 
sieri  (?).    Mark,  iii.  8. 

siga,  sigal  (s),  ».  a  distance ;  koi  sigal  (s),  a.  fax. 
Agaman  (?).    Mark,  y.  15,  zii.  36.     See  wakai,  mumugu. 
sigataean  (s),  v.  to  conyulse ;  gamu  sigataecoiy  to  tear  the  body, 
sigazi  (s),  ad.  distance ;  koi  sigazi,  a.  far. 
sigo  (?  =  sigal),  ngi  sigo  gudalnga  a  launga  senahi  Augadan  baselaia, 

thou  art  not  far  from  God's  Kingdom.     M^rk,  xii.  34. 
aik,  sike,  ecf^,  if. 
sikekai  (?  if  will),  mido  mido  sike  kai  nubepa  karengemin  inabi  gubo 

a  ina  malu  ?   What  sort  (of  man)  if  will  hear  him,  the  wind  and 

the  sea.    Mark,  iv.  41. 
sikiru  (s),  n.  an  arrow  for  shooting  pigs.     Cf.  skiiri,  siikori. 
siko  (b),  n.  foam, 
silamai,  v.  to  fight,  to  scold, 
silamiz  (?),  ngor  silamiz,  v.  to  wink, 
silimailai  (s),  n.  an  uproar,  a  tumult, 
sinapi,  n.  mustard.     The  Greek  o-cvairi. 
sinupa  (s),  n.  illustration, 
sinupasinupa  (?),  tana  tuelv  gorsar  a  iapopoizo  nubepa  keda,  mido 

paru  sinupasinupa  ino,  the  twelve  asked  of  him  the  parable. 

Mark,  iv.  10. 
sinuseikai^  ad.  while  (?),  noi  sinuseikai  mulizo,  while  he  yet  spake. 

Mark,  v.  35. 
sipalsei,  pron.  you  two  there, 
sipoibi,  V.  to  hiss. 
sKrasKra  (k),  n.  name  of  a  tree,  the  bark  of  which  is  made  into  fishing 

lines, 
sirisiri,  v.  to  grow  up  (?).    Mark,  iv.  8. 
airisor,  v.  to  grow,  =  sirisiri. 
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sininio  (?).    Mark,  iv.  19. 
awagoi  =  sowagai.    [siwagoin.] 
flizi  =  siezi,  from  there, 
skiiri  =  siikori. 
flobaginga,  a.  smart, 
sobaidizy  v.  to  be  slow. 

sobara,  n.  a  diah,  charger,  Mark,  vi.  25,  perhaps  an  introduced  mean- 
ing for  Bobera. 
aobera  (t,  n),  a  mat  made  of  pandanns  leaves  used  in  the  initiation 

ceremonies  (410).    (Cf.  tiro  of  Bandai  vocabnlary.) 
fiobi  =  sabi.     [sob^'a.] 

soger  (t,  Mb),  ».  a  mourning  dress ;  (368)  pL  sogerl. 
soka  (m),  a.  sick. 

soki,  n.  a  spike  made  of  cassowary  bone,  a  dagger, 
fiolsimizi  (m ,  s),  v.  to  wallow, 
soroi  (jf),  n,  entrails,  "  guts." 

sorsimiz,  v,  to  move  (perhaps  move  about).     Gf.  solsimizi. 
sowagai,  v.  to  plant, 
sowakai,  =  sowagai.     [sowakaiu.] 
sowaka, 

sowaki  =  sowagai. 

sowar  (m),  n.  a  species  of  yam.    Cf.  ketai. 
sringi  (h),  n.  a  cane  loop  or  sling  for  carrying  heads, 
snagai  (b),  n.  witchcraft. 

sugu  (h),  n.  the  cuttle  fish ;  the  octopus  (Badu).     Cf.  ati. 
suguba,  sugubo  (x),  n.  tobacco ;  sugubo  wanipa  (m,  b),  v,  to  smoke  in 

Papuan  fashion,  i.e.  drink  tobacco ;  sugubo  marapi  (m),  n.  a 

tobacco  pipe  (of  bamboo).     Cf .  sukub. 
suidaninipa  (b),  v.  to  crouch, 
sukori  (n.),  an  arrow  with  head  made  of  a  narrow,  split  bamboo,  used 

for  shooting  pigs, 
fuka  (x),  n.  tobacco  (Jukes), 
sukub,  (n),  sukubu  (x),   sukuba  <b),  n.  tobacco;    sukuba-marap  (s), 

n.  tobacco  pipe  ;  sukuba  supo  (b),  n.  a  cigarette, 
folan  (s),  V.  to  pour, 
solan  (?),  tana  akan  sulan  mabaegongu,   they  feared  the  people. 

'Mark,  zi.  32. 
solangi  (k),  =  surlangi ;  n.  the  turtling  season  (m). 

B.I.A.  PBOO.,  SSB.  m.,  VOL.  IT.  S 
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Boliz,  sulizo,  n.  a  drop ;  juice. 

snlupan  (?),  kuikaimazi  noino  mosan  sulapan,  began  to  spit  on  him. 

Mark,  xiy.  65. 
Balnr  (m),  ».  the  green  turtle. 
Bumai  (m,  b),  n.  cold ;  sumainuwedan  (b),  v.  to  tremble  (to  be  out  in 

the  cold), 
tomein  (m),  a.  cold. 

suna-Buro  (m),  n.  the  hind  fins  of  the  turtle, 
snngi,  n.  a  sling  for  carrying  heads.    Cf.  zinge,  sringi. 
stlno  (m),  n.  the  tail  of  the  dugong. 
supa  (b),  n.  a  white  louse. 

supamipa,  v,  to  bear  false  witness.    Mark,  z.  19.    Cf.  ia  supaman. 
supnuran  (s),  v.  to  cover ;  a.  wrapped,  covered. 
Bupo  (bj,  ».  a  cover ;  a  bale ;  sukuba  supo  (b),  n.  a  cigarette. 
Burka,  n.  the  scrub  turkej  {Megqpodiui)  (wild  fowl) ;  surka  pada,  the 

mound  of  the  megapod. 
BurUl,  n.  the  pairing  of  the  turtle. 

surl&ngi,  n.  the  turtle  season,  or  the  season  when  turtle  pair  (350). 
suro  (b),  n.  a  pole  for  poling  a  canoe. 
Buru  (k),  poles  or  yai:^  of  sails. 
Burumi  n.  sand, 
susu  (m),  n.  the  breast ;  gum,  milk ;  nine,  in  counting  on  the  body ; 

wadegam  susu,  eleven,  in  counting  on  the  body ;  susu  gud 

(m),  n.  the  nipple ;   susu  nur  (Macgillvray),  n.  the  nipple ; 

susu  madu  (xb),  the  nipple ;  subu  mina  (xb),  a  scarified  mark 

on  the  breast. 

BUEU  (s),  V.  to  suck,  ==BUBU. 

Ta  (s,  b),  ».  a  feast. 

tabai,  n.  the  shoulder,  pi.  tabal. 

tabal-uradiz  (s),  v,  to  carry  on  the  shoulder. 

tabai,  d&mons.  those. 

t&bom  (m),  n.  a  long  petticoat. 

tabu,  n,  a  snake ;  pL  tabul ;  umal  tabu,  a  poisonous  snake ;  kasa  tabu,  a 

harmless  snake, 
tabu,  n.  pith,  perhaps  also  the  spinal  cord, 
tabukiri,  n.  hate,  anger ;  r.  to  be  offended  at. 
taburid(xb)  n.the  spine.  Gf.  gorurido,  tabu,  rid. 


Ray  &  Hadix)n — The  Languages  of  Tarree  Sfraife—U.    259 

t&dar,  n.  a  large  fly,  the  bine-bottle. 

tadannaizimael,  n.pL  fragments. 

tadannaizinga,  n.  things  remaining^  fragments.    Mark,  vi.  43.     Of. 

nnaizo. 
tadin,  tadina  (s,  b),  v.  to  coyet ;  to  shoot  an  arrow.  Perhaps  really  means 

attain,  reach  something  aimed  at;  tademin.  Mark,  xvi.  20, 

oonflrm. 
tadin(8),9.tomb. 
tadiz(s),  v.torub. 

tadn,  n.  a  kind  of  crab ;  tadu  kap  (Mb), ».  the  crab  dance  (362). 
taeak,  n.  an  arrow.    Cf.  tarek,  taiak. 
taeamoin,  v.  to  pick,  to  choose,    [taiamoin.] 
taean  (s)»  v.  to  throw,  to  dash ;  to  invert,  shove ;  to  roll ;  tubal-taean,  a. 

ronnd ;  kuik-taean,  v.  to  nod ;  guda-taean,  v,  to  sacrifice,  [taea- 

man,  taeamoin,  toeaipa,  toiaipa,  toeailai.] 
taga  (k),  n.  the  mangrove.    Cf .  biiu. 
tagi  (?  language), 
tagir  (s),  a.  dnll. 

i&gor  (m),  the  name  of  a  plant,  a  species  of  flag  (PMfydrum). 
tai  (Mb),  n.  a  place  for  monming ;  probably  any  open  place  where 

ceremonies  or  dances  are  held, 
tsiai  (n),  (Legends,  180). 
taiak  (b),  n.  an  arrow, 
taiamoin  =  taeamoin.    See  taean. 
taigk  (Mb)  =  taiak. 
taidisa  (B)»toidai. 

taiermin  (?),  ngara-taiermin,  n.  a  dance  with  jmnping  (362). 
taima,  n.  a  partition,  a  boundary.    Cf .  toimia  [taimana.1 
taimi  (s),  n.  boundary, 
taiokwod  (t),  ».  the  sacred  meeting  place  of  men  for  the  initiation 

ceremony  (409).     Cf.  tai,  kwod. 
taiwa  (b),  n.  the  coast.    Cf .  tawala. 
taiz,  taizo  (s),  n.  position;  wakai-taiz,  v.  to  recollect;  kulai  taiz, 

f7.  to  be  first ;   wagel  taizo,  to  be  last.    Mark,  iz.  35. 
takam  (k),  n.  the  name  of  a  fish, 
takn  (m),  n.  a  three-  or  four-headed  fishing-spear  (333). 
taly  n.  a  finger-nail,  or  toe-nail ;  the  oval  piece  of  melon-shell  cemented 

on  to  the  handle  of  the  kobai,  or  throwing-stick  (333). 

82 
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taldan  (a),  v,  to  cross ;  ai,  across.    Cf .  tardan. 

talpura  (k),  n.  glass,  a  bottle.     Cf.  Mir.  tarpor. 

tarn,  tamo  (s,  b),  n.  a  branch,  a  bough ;  pL  tamal. 

tamaiginga,  a,  without  branches. 

tamain, 

tamau,  v.  to  witness,  bear  testimony.    Mark,  zv.  4. 

tamiz*  V,  to  leaye. 

tamamoiginga,  see  wakaintamamoiginga. 

taman  (s),  n.  the  shore.    Cf.  taiwa,  taima. 

tamananga  (s)  =  tamo. 

tamoi  (b),  n.  the  '*  iguana." 

tamu  (k),  n.  the  platform  of  a  canoe  (Macgilliyray).    Gf.  the  Mir. 

turn,  top.    The  correct  word  is,  no  doubt,  natara. 
tamudan  (s),  v,  to  shut,  to  close. 

tamudara  (b),  n.  a  door,  that  which  closes  the  opening.    Cf .  pasa. 
tana,  pron.  they, 
tanabado,  a.  blue, 
tanaman  (k,  s)  pnm.  their, 
tanamul  (s),  pron,  them, 
tanamulngu,  pron.  from  them, 
tanamun,  pron.  their,  theirs, 
tanamunia,  pron.  with  them, 
tanatana  (s),  pron.  themselves,    [tanatanamulpa.] 
tanenipa  (k),  pron.  for  themselves, 
tang.    Cf.  tam  (371). 

tangu  (s),  n.  a  feast.    Gf.  ta ;  tangu  tonar,  feast  time.    Mark,  xii.  39. 
tanYgi  (k),  n.  name  of  a  fish,  Diaeope  oetolineata. 
tanoriz,  v.  to  sit ;  kadai-tanoriz,  v.  to  arise, 
tanu,  V.  to  sit  (?)  tana  nubepa  geto  asin  tanu,  them  that  sat  with  him. 

Mark,  vi.  22. 
tanure,  kadi  tanure  (m),  to  stand  up. 
tanureipa  (k),  v.  to  sit  down, 
tanuriz  =  tanoriz  ;  kadai  tanuriz,  v.  to  arise, 
tapamoin.    See  guda-tapaman. 

tapan  (k),  n.  a  species  of  yam,  Con^oUndui.    Cf .  ketai,  sowar, 
tapeipa  (x),  v.  to  swim, 
tapi,  n.  the  sting  ray.     Cf .  waki. 
tapi  (s),  n.  position ;  v.  to  spread,  to  swim. 


Ra.y  &  Haddon — The  Languages  of  Torres  Straits— II.    261 

tapi  (x),  n.  a  part  of  anything ;  a  half.    Cf .  maga. 

tapimula  (Mb)  =  tapi,  sting  raj. 

tara,  n.  the  shin. 

tand,  0.  quick,  suddenly  =  tari« 

taraitarai  (b),  n.  haste. 

taian  (?  to  cut),  Mark,  adii.  20,  noido  taupain  kai  taran,  he  will  out 

short, 
taratar  (a),  tartar  (b),  v.  to  boil, 
tarbar  narberit  (m),  n.  the  shoulder.    Gf .  tabai. 
tardan  (s),  tarodan,  «.  to  cross ;  ad.  across.     Cf .  taldan. 
taregi  (m),  a.  slow. 
tareipa  (m),  v.  to  touch. 
tarek  (h),  n.  an  arrow.    Cf .  taiak,  terig. 
tail  (m),  ad.  quickly,  =  tarai. 
tarika  (h),  n.  a  gun. 
taiiza  (s),  v.  to  arise ;  the  word  seems  really  to  refer  simply  to  a  moTe- 

ment  of  the  body ;  kadai-taiiz,  to  arise ;  kulun-tariz,  to  kneel 
taiizelam,  tarizilamiz.  v.  to  run. 

taro  (x),  n.  the  nails  of  finger  or  toe  ;  the  claws  of  a  bird.    Cf .  tal. 
tarodan  =  tardan. 
taroiginga  (?),  mabaeg  worogi  taroiginga,  whereon  never  man  sat. 

Mark,  zl.  2. 
tarotaiz,  v.  to  take  in,  to  go  in  (of  plants  and  seed)  (?).  Mark,  iv.  8. 
tarotoiaiginga,  v,  not  to  take  in,    not  to  understand  (?) ;  tanamun 

korkak   tarotoiaiginga    senabi  ia,  they  understood  not  that 

saying.    Mark,  ix.  32. 
tarpeipa(M),  v.  to  sew. 

taitaean,  v.  to  delve.    Cf .  tarotaiz,  tarte,  taean. 
tarte  (x),  n.  a  hole ;  tarte  paleipa  (x),  v.  to  bore  a  hole.    Cf .  terti. 
tarteipa  (x),  v.  to  turn  over, 
tatagamulinga  (b),  a.  brown, 
tata,  tataia,  v.  to  stammer.    Cf .  tratra. 
tati  (x),  n.  father;  the  general  term,  not  vocative;  keuba-tati,  n. 

uncle,    [tatipa.] 
tatureipa  (x),  v.  to  make  (said  of  men's  work), 
tauanga,  a.  light,  easy.    Mir.  pereper 
taumi  (b),  n.  an  ant. 
taupainanga  (s),  a.  short. 
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taupam,  tanpaanga,  a.  short;  taupain  toraiginga,  not  to  shorten. 

Mark,  ziii.  20. 
tauradiz  =  toridiz,  kama-tauradiz,  v.  to  nurse  in  the  arms, 
tawala  (s),  n,  the  shore.    Cf .  taiwa,  taima. 
tawpei  (k),  a.  short,  low.    Cf.  taupainga.    Mir.  teupai. 
taso, 

teio,  teipa(x),  v.  to  throw  into, 
ter,  tera  (m),  n.  bitterness ;  savonr  (in  GhMipel),  v.  to  flayonr ;  alasin  ter, 

the  saltnessy   Mark,  iz.  50 ;  ter  nnaipa,  to  leave  a  taste,  to 

savonr. 
teralnga,  a.  sour, 
terari  (k),  a,  sour, 
terig  (m),  n.  an  arrow. 
terku(T)=turku. 
terti  (Mb),  a  hole ;  piti  terte,  n.  a  hole  in  the  septum  narium  (406).     Cf . 

tarte. 
tete  (b),  n.  the  leg. 
thi  (m),  n.  a  clifl. 
iholpen  (f ),  sepal  magina  mani  keda  wadogam  sapi  tholpen,  two  mites 

which  make  a  farthing.    Mark,  zii.  42. 
thung  (k),  iuffix^  Hke,  same  as. 
ti  (b),  n.  bread  fruit, 
tiap  (Kb),  tiapi  (k),  the  wrist, 
tiati  (b),  n.  a  traitor, 
tiapururu  (xb),  n.  a  string  armlet  (394). 
tidaimipa  (b),  n.  joint, 
tidan  (?  to  make  or  put  out) ;  balbai  tidan  (s),  v.  to  rectify,  make 

straight ;  tonar  tidan,  tonar  tidano,  v.  to  testify,  to  mark,  to 

prove, 
tideipa  (k),  v.  to  break,  as  a  stick, 
tidiz,  V,  to  retreat ;  kunia  tidiz  (s),  t^.  to  return, 
tigi  (s,  b),  n.  the  brain. 
tTgu,  n.  headache, 
tikat,  n.  a  flea. 

tiki(M),  n.  the  name  of  a  ^i^\Sangu%nolaria). 
timl,  ».  the  name  of  a  plant,  Abries  precatoriuB ;  timl-kapu,  n.  small 

red  and  black  timi  seeds  (crabs'  eyes)  pi.  timi-kapul. 
tiom  (?),  magi  tiom  (s),  ».  boy. 
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tiia  (Kb),  n.  the  holes  bored  in  a  canoe  and  its  gunwale. 

tba  (x),  n.  the  leg;  the  ancle. 

tiriap  (xg),  V,  to  sneeze. 

tiiidisa  (b),  v,  to  lift,  =t6ridiz. 

titan, 

titoi  (b),  n.  a  star,  =  titni. 

titu,  ».  a  star,  pi,  tital. 

titoi  (s),  n.  a  star. 

titui  (?),  kutam-titui,  n.  a  species  of  hawk. 

titare  (x )  » titui ;  gariga  titure  (m),  n.  the  morning  star ;  titure  nzarizi 

(m),  a  falling  star. 
toad  (s),  n.  the  roof  of  a  house, 
toaizinga,  n.  things  that  are  thrown ;  ngitamun  kakurupa  toaizinga, 

things  thrown  to  your  feet,  your  stumbling  blocks  or  trespasses. 

Hark,  xi.  25. 
tobai  (t),  n.  a  mat. 
tobud  (?),  senabi  tobud  buruman  ulak,  a  great  herd  of  swine  feeding. 

Mark,  t.  11. 
toda,  n.  a  bee. 
todi  (v),  n.  tortoise-shell. 

todi  (m),  a  fish  hook  (?  made  of  tortoise  or  turtle  shell).    Of.  tudi. 
todipa  (?),  apia  todipa,  to  pass  by  (apia,  from  apo). 
toeaipa.     See  taean. 
togui,  n.  fin  (?) ;  baidama  togui  (ir),  n.  shark's  fin ;  baidama  sai  togui 

(n),  n.  a  shark's  tail, 
toiai.    See  taean. 
toiaipa.     See  taean. 
toidai  (s),  v,  to  bite,     [toidiz.] 
toidail,  a.  wild,  i.e,  biting ;  toidail  umi,  n.  wild  beasts.    Mark,  i. 

13. 
toidai  (s),  n.  animals.    See  toidail. 
toidan,  t^.  to  dip ;  kuli  toidiz,  v.  to  steer, 
toidi  (s),  toidiz,  v.  to  bite, 
toimia  (s),  n.  boundary,  =taima. 
toitnpagailai,  n.  prayer. 

toitupagaipa,  toitupagaipa,  v,  to  pray ;  n.  worship,    [toitupagiz.  ] 
tokidp,  n.  a  man's  brother,  or  woman's  sister.    Gf .  babud,  tuk^ap. 
tokoiap  B  tukSap. 
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tokoiapo  (b)  -  tokoiap. 

toma  (?)  =  taina;  senabi  nubepa  toma  ngonanamani  senabi  korkak 

badaginga,  to  love  him  with  all  the  heart.   Mark,  xii.  33  ;  lest. 

Mark,  iii.  9. 
tomaka  (s),  oJ.  perhaps, 
tomamiz.    See  ukain. 
tomamoiginga, 
tomar, 
tonar  (s),  n.  a  sign,  time ;  a  mark  or  cicatrice ;  an  exhibit  (s) ;  ainga 

tonar,  food  time.    Mark,  xii.  2.     The  equivalent  of  the  Mir. 

mek.  tonar  tidano,  tonar  tridan,  v,  to  testify,  to  mark,  to  prove  ; 

pi,  tonaral. 
tongawa  (?).    Mark,  iz,  42. 
topi,  n.  the  name  of  a  bird, 
tdra,  n.  a  ridge.    Cf .  kom. 
toraiginga  (?),  nrapon  ia  ina  ngibepa  gamu  toraiginga,  one  thing  thou 

lackest.    Mark,  z.  21.    Probably  a  misprint  for  toridaiginga. 
toridaiginga,  toridoiginga,  y.  not  to  receive, 
toridan  (s),  v,  to  sail, 
toridan,  n.  a  neighbour, 
toridiz  (s),  9.  to  carry,  lift,  raise ;  to  accept,  receive ;  kuibnr-tdrodiz, 

{^.  to  be  tame, 
tormai.    See  ia  tormai. 
totakn  (Mb).  »•  the  hull  of  a  canoe. 
t6ti=tati.    [totiu.] 
towanga,  a.  easy,  light.    Cf .  tauanga. 
tra,  n.  the  hills  of  the  termites, 
tradizstadiz. 
tragor,  a.  hard  (?  =  tagir,  dull) ;  tanamun  tragor  korkak,  their  heart 

was  hardened.    Mark,  vi.  52. 
trapot,  n.  the  dorsal  fin  of  a  fish ;  muingu  trapot,  mutu  trapot,  ».  the 

pelvic  fin. 
tratra,   a.  deformed;    stammering,  having    an  impediment  in  the 

speech ;  tratra  idaig,  n.  stammerer, 
tridai, 
tridaiginga, 
tridan  ^  tidan. 
tridiz  « tidiz. 
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tridizo  « toridiz. 

tritxaiginga.     See  geto  tritraiginga. 

tritraizi,  a.  withered ;  tritraizi  gitalenga,  haying  a  withered  haiid» 

Mark,  iii.  3. 
tritran  =  tidan. 
tronar  » tonar. 

tm  (?),  tm  minera  (x),  n.  a  mark  on  the  side  of  the  face, 
tmkmap^tukuap. 
tnka  (k),  n.  a  foam.     Cf.  siko. 
tn  (nb),  n.  a  petticoat  made  of  shredded  coconut  leaves  worn  bj  men 

when  dancing  (365). 
tn  (s,  b),  n.  smoke ;  dust  (Macfarlane). 
tuana, 

tubal  (?),  tubal-taean  (s),  a.  round, 
tabo  (?),  tana  ngitamulp  tubo  nidaiginga,  whosoever  shall  not  receive 

you.    Mark,  vi.  11. 
tudan  (?),  dora  tudan  (s),  a.  weeded. 

tudi  (h),  n.  a  fish  hook.     Cf.  todi. 

tiiga  (ir),  n.  a  mangrove  swamp.    Cf .  taga. 

tugo  (Mb),  n.  pole  of  outrigger. 

tuginga,  a.  clean. 

toidan  (?),  nguki-tuidan,  v.  to  urinate. 

tukSap  (m),  n.  a  man's  brother  or  a  woman's  sister  (Macgillivray) ; 

a  friend,  a  guest,  a  cousin  (b). 
tukuap  (s),  n.  a  companion,  a  mate, 
tulaiginga,  a.  clean, 
tulainga  (s),  a.  dirtj. 
tmna  (b),  v.  wait-a-little ;    eonf.  until;  tuma  lako  kai  igililenga 

mabaegau  kazi  umangu,  till  shall  be  living  again  the  son  of 

man  from  death.     Mark,  ix.  9. 
tomai) 

tumatuma  (h),  ad.  by  and  by,  presently.    Cf.  tuma. 
tumaiauian  (s),  a.  attending, 
tamawaean,  v.  to  compel, 
tumi  (k),  n.  a  small  black  ant. 
tnmit  (k),  n.  dirt. 
tumitSIe  (m),  a.  dirty, 
tan,  tuna  (k),  a.  a  large  barbed  javelin  or  ''  spear  "  (333). 
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tnnan  (xg),  v.  sleep  (D'Albertis). 

tno  (k),  n.  smoke.    Cf .  ta. 

tupaltaean,  v.  to  fold  (» tu,  Eng.  two,  pal  =  pala,  taean). 

turam  (?),  iadu  turam,  v,  to  infonxh 

toreipa  (m),  v.  to  call  for ;  toran  (s),  v,  to  call,  to  bid  (b). 

tarik,  tnrika,  n.  iron,  a  blade ;  aga  turiky  ».  an  axe ;  gi  tnrik,  n.  a 

knife ;  elap  tmik,  n.  hoop  iron ;  turik  plagaai  (b),  n.  an  iron 

pot. 
tork,  turko  (ir),  n.  the  bowl  of  a  bamboo  tobacco  pipe, 
tork^kai  (m),  n.  a  man. 
turkiam  (n),  (?)  turkiam  merkai. 
turkikai,  n.  a  cock-fowL 
turkii  (a)  =  turk. 

torong  (k),  a.  light.    Cf.  towanga. 
tnsi,  n.  a  letter,  a  book.  A  Samoan  word  introduced  vid  Lifu ;  henoOp 

tusi  mina,  Bible,  i.e.  precious  or  true  book, 
tutio, 

tutu,  n.  a  rod. 
tuwa  (377). 


TJ,  suffix  denoting  the  possessiye  case,  of. 

na  (k),  ad.  jes. 

nari  (t),  ».  lime. 

nbalo,  n,  bladder;  nbal-madu  (b),  n.  the  calf  of  the  leg. 

ubi  (m),  n.  greediness ;  v,  to  want  (s). 

ubigasin,  v.  to  dislike  (Macfarkne). 

ubigiasin  (s),  v.  to  ignore,  to  be  without  a  wish  for. 

ubigosia  (?),  noi  ubigosia  kunia  onailai,  he  would  not  reject  her* 

Mark,  yi.  26. 
ubile  (k),  a.  greedy, 
ubilnga,  n.  will,  wish;    ngau   ubilnga   lako  maigi,  kapuza  nginu 

ubilnga,  not  mj  will  but  thy  will.    Mark,  xiy.  36. 
ubimepa  «  ubinmepa. 
ubin,  n.  a  wish, 
ubinmepa  (s),    ubinemepa,  v»  to  wish,  to  desire,   to  like,     [ubin- 

meamaipa.] 
ubinmizi  (s),  v.  to  love. 
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nbu  (m),  n.  the  name  of  a  plant  {MMleuea  (?)).    See  wobu. 

ubnr  (k),  n.  the  name  of  a  plant  {Mimusops  kaukii.) 

ndar  (icg),  n.  an  oar.    Of.  Mir.  nzer. 

ndas-poidan,  v.  to  rescue,  to  save.    See  oudazi. 

ndu,  (k),  n.  the  arm,  the  upper  arm. 

uduni&  (b),  n.  dirt. 

udup,  n.  hiccough. 

ugan,  ugano  (s),  v.  to  wait. 

ugauganpagaip,  n.  noise. 

uiai, 

uialai.     See  gudauiailai. 

uiamai,  uiaman,  uiamoin,  uiamon.    See  wakaea-uiaman, 

uiu,  n.  side. 

uka,  (a),  a.  two. 

ukailenga  (?),  lesu  muasin  walmizin  senabi  koiabou  ukailenga,  alter 

Jesus  cried  with  a  loud  Toice.    Mark,  xv.  37. 
ukain  (?),  senabi  warwar  ukain  tomamiz,  the  cares  of  this  world. 

Mark,  iy.  19. 
ukamenamo  (b),  a.  double, 
ukamodobigal,  a.  three,  thrice  (Macfarlane). 
ukamodobilgal,  a,  third, 
ukamoin  (?  double),  tqna  lako  worgi  ukamoin  umanga,  these  shall 

receive  greater  punishment.    Mark,  zii.  40. 
ukasar,  a,  two;  ukasar-ukasar,  four, 
ukasukusuko  (?),  mata  ngadagido  ngi  muia  utizo  nabi  igilelenga  a 

nginu  geto  paunapa  patan  a  ukasukusuko  kalmel  genapa  taean, 

it  is  better  thou  enter  into  life  maimed,  than  having  two  hands 

to  go  into  hell.    Mark,  ix.  43. 
ukasure  =  ukasar. 
ukatam,  a,  ripe.    Cf.  katam. 
ukauka  (b),  a.  four ;  ukauka  modobai,  five, 
ukesar  (ng),  a.  two,=  urapon ;  ukesar  warapon,  three, 
uki  (Mg),  ».  fresh  water  (Jukes).     Cf.  nguki. 
T)k58a  (m),  n.  two,  =  uka. 
ukw&aur  (uquassur,  Macgillivray)  (m),  a.  two.  (uquassur  war&pune, 

three ;  uquassur-uquassur,  four.) 
uladiz, 
ulaag  (?),  tanamulpa  gougu  ulaig,  healed  them.    Mark,  vi.  5. 
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nlaipa,  v,  to  follow.    Mark,  xiy.  54. 

ulak  (?),  senabi  tobud  buruman  ulak,  a  great  herd  of  swine  feeding. 

Mark,  v.  11. 
nleig  (k),  a.  wet.    Of.  urainga. 
nleipa  (m),  v,  to  come,  to  approach, 
am  (s),  =  nma. 
nma  (k),  a.  dead ;  n.  death;  v.  to  kill  (s);  uma-matan  (s),  v.  to  drown, 

umau  lago  (s),  n.  house  of  dead,  tomb ;  nma  kazi,  n.  abortion ; 

nma  mataman,  v,  to  murder;  nman  nguki,  poison,     [nmau; 

nmapa,  umangu.] 
nmagigal,  a.  not  dead, 
nmaginga,  v,  not  to  die. 
nma-gud  (s),  a.  stale, 
nmai,  ».  the  dog,pL  nmail ;  nmai-dangal  (icb),  n.  a  necklace  or  coronet 

of  dogs*  teeth, 
nmal  (b),  a,  venomous,  deadly. 

nmalYza,  n.  (a  deadly  thing  ?) ;  umalizo  matumeipa  (x),  v,  to  wound, 
nmamail,  n.  the  dead, 
^mamoipa  (?),  ngita  ia  nmamoipa  tana  mulpa  ?      What  question  ye 

with  them  ?    Mark,  iz.  16. 
nman  (?),  ia  uman,  v,  took  counsel,  Mark,  iii.  6 ;  tanatana  ia  uman, 

they  said  to  one  another.    Mark,  iv.  41. 
umanga,  a,  dead,  sick ;  t?.  to  die ;  n.  death, 
umangange  (?),  noi  kedangadalnga  umangange,  he  was  as  one  dead. 

Mark,  ix.  26. 
umanguzo,  n.  abh  from  the  dead  (?). 
umapa  (s),  v.  to  kill.     Gf.  uma,  umanga. 
umaulai  (?),  tana  getowanizo  senabi  umaulai  dogam  utui,  they  let 

down  the  bed  wherein  the  sick  of  the  palsy  lay.     Mark,  ii.  4. 
umeipa  (m),  v.  to  make  (said  of  women's  work).     Cf.  tatureipa. 
umem  (ng),  n.  death.     Cf.  uma. 
umen  (?),  burumal  koi  umen  nanitan,  the  swine  ran  down  a  steep 

place.    Mark,  v.  13. 
umizin  (?),  noi  paunap  a  umizin,  let  him  die  the  death.     Mark,  yii* 

10. 
umkuki  (humkuki)  (Kg),  n.  water, 
umu,  probably  »=  gamu. 
umuwalepa  (s),  n.  palsy ;  a,  faint,  trembling. 
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una, 

tmab  (s),  a.  safe. 

unabo  (s),  v.  to  bless. 

nnaigi  {?),  geto  mina  imaigi,  hath  never  forgiveness.     Mark,  iii.  29. 

nnaipa  (?),  ter  unaipa,  to  savour  (taste  remains).    Cf .  unaizi. 

nnizimaen,  n.  fragmentS|  remain 

nnaizi,  nnaizo  (s),  v,  to  remain  behind,  to  be  left ;  senabi  kalapa  nnaizo 
ipokazi,  the  woman  that  remained  behind.     Mark,  zii.  19. 

nuao  (x),  n.  the  hawk's-bill  turtle. 

nnawa,  ».  turtle-shell.    Cf.  wanawa. 

nngwakazi  (b),  n.  woman.    Cf.  ngawa  kazi. 

notiz,  V.  to  disappear. 

upi,  n.  a  large  bamboo  knife. 

upiri  (b),  n.  poison. 

upiuz  (s),  V.  to  whistle. 

upu  (h),  n.  a  chain  of  ponds;  a  blister. 

nr,  nro,  n.  water,  brackish  water  (b)  ;  ur  budaman  (b),  n.  raft ;  uro 
waisa  (b),  n.  flood  tide ;  uro  noriza  (b),  n.  ebb  tide.    Cf .  w&r. 

ur  (Kg),  n.  fire.    Cf .  miriam  ur. 

urab,  urabo,  urap,  n.  the  coco-nut,  the  drinking  nut ;  urab  a  bura  (h), 
n.  coco-nut  leaf.    Cf .  mutale,  gi,  baribara. 

urai.     See  ur,  uro ;  urai  dudupisa  (b),  v.  to  drown. 

urainga,  a.  wet,  moist. 

urapa  (s),  a.  the  same. 

urapon  (s,  b),  a.  one. 

uraponia,  v.  to  agree.    Cf .  urapon,  ia. 

urapu  =  urapon,  urapa ;  urapu  ia,  the  same  words.    Mark,  xiv.  39. 

urapun,  urapimi  (x),  a.  one,  =  urapon ;  urapuni-get&l,  five. 

urazi  (xb),  n.  the  olive  shell. 

ure  (x),  n.  a  bird,  an  insect,  a  shell,  =  urui,  uroi ;  natam-ure,  n.  a  tem- 
porary name  for  us,  quartz.    (388). 

urge  (x),  a.  wet.    Cf .  urai,  ur. 

urge  (?),  urge  daje  (x),  n.  a  long  petticoat. 

urilonga  (x),  a.  nothing  (Macgillivray). 

urimano  (b),  v.  to  strike. 

urma  (x),  n.  dew, 

unni  (s),  a.  ferocious. 

uro  (x)  =  uru. 
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uroi  (k,  b),  n.  an  animal,  a  bird,  an  image ;  uroi  lago  (b),  ».  a  cage  ; 

nrui  palgiz,  n.  bird, 
nipu,  V.  to  anoint, 
nra  (n),  a,  white. 

nru  (Mb),  n,  rope  used  for  turtle  ftsliing. 
nm  (Mg),  n.  the  sea.    Cf .  ur,  nro. 
nradan  (sy),  a.  obscured.    Of.  iiadn. 
nrugaban  (a),  nragabao  (b),  n,  sweet  potato.    CL  ru^bu. 
nroi  (n)  =  uroi,  a  mask. 

nrokamo,  i».  rope,  string ;  mapil  umkam  (s),  n.  chain, 
nruwain  (vb),  a  stone  nsed  in  sorcery  (899.) 
nmpugan  (s),  v.  to  bathe. 
nrza  (m),  n.  the  loggerhead  tnrtle. 
ns,  n.  a  cut,  a  cicatrix, 
ns  (m),  ft.  quartz. 

nsa  (m),  ft.  the  kangaroo.    Gf .  usam,  usur. 
nsabutu,  ft.  salt.    Gf .  alas. 

usal  (?),  mausa-usal,  ft.  a  scarification  of  the  cheeks,  «bagamina  (867). 
nsar  (s),  v.  to  walk,  go. 

nsam  (b),  ft.  the  kangaroo,  wallaby.    Of.  nsa,  usur. 
nsimai  (s),  v.  to  extinguish, 
usimaipa  gub,  v.  to  kill  the  wind  (427). 
usimoi  (s),  v.  to  extinguish, 
usimoiginga,  v.  not  to  extinguish, 
usur  (m),  ft.  the  kangaroo,  =  usa,  usaru. 
utaiginga,  v,  not  to  enter, 
ute  (m),  ft.  sleep, 
uteipa  (m),  v.  to  sleep, 
uteipa  (m),  v.  to  enter,  to  go  out  of  sight,    [utem,  titeman,  utemin, 

utiz,  utizif  utizo.J 
utiz,  utizi,  utizo  (s),  v.  to  hide,  to  go  into,  to  enter, 
utoi  =  utui. 
utointiaipa,  v,  to  doze, 
utomoin,  v.  to  join, 
utu  (m),  ft.  honey. 

utu  (m),  ft.  a  small  palm  {Seaforthia). 
utui  (s),  V.  to  lie  down,  to  sleep  ;  a.  asleep, 
utuilo  (s),  V.  to  dwell. 
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ntnipa,  i^.  to  lie  down,  to  sleep. 

utulag  (Kg),  ft.  a  house  (Stone),  lit.  =  sleeping-place. 

ntnmiz,  ntumoin,  ntumoizinga.    See  iantuniz. 

ntnipa,  v.  to  sow. 

ntnna  (b),  v.  to  plant. 

nza  (t),  ft.  a  small  cowry.    Gf .  ooja. 

nzai  (m),  a.  putrid. 

nzameipa, 

uzar,  V.  to  go,  to  walk,  to  depart,   [uzaripa,  nzaiiz,  UEareman,  uzannan,. 

uzarmoriu.] 
uzaripa  (m),  v,  to  go  away. 

uzarizi  (m),  v.  to  go  away ;  titure  uzaxM  (k),  n.  a  falling  star, 
uzarmoriu  f^.  imperat.  go ;  ngipel  uzarmoriu,  go  ye  two. 
uzimeipa  (m),  r.  to  go  out  (as  a  fire).   Ct.  usimai,  usimoi. 
uzu  (h),  pron,  mine  (if  a  female), 
uzur, 

Wa,  ad.  yes ;  f^.  to  acknowledge ;  particle  of  emphasis  preceding  verbs, 

wa  kapuza  ina  ngita  adataean  Augadan  sabi,  fuU  well  ye  reject 

Ood's  law.    Ifark,  zii.  9. 
waba,  ft.  doYC. 

wad  (icb),  ft.  a  fish  with  blue  spots. 
wSdai  (t),  ft.  a  large,  red,  flat  bean  or  seed, 
wadan  (s),  v»  to  caution,  to  detain, 
wadegam  =  wadogam,  wadegam  susu^  eleyen,  wadegam-zugu,  twelve, 

in  counting  on  the  body, 
wadogam,  ft.  the  farther  side,^Mark,  z.  1 ;  wadokapa,  to  the  other  side, 
wadokam  (s),  ft.  half,  the  other  side ;  wadokam  main,  the  other  side 

of  the  sea.    Ifark,  y.  1. 
wadokapa.    See  wadogam. 
waduam,  ft.  uncle.    Of.  keuba-tati. 
waean  (s),  v.  to  send,    [waeaman."] 
waeapa,  v.  to  swim, 
wagal  (s),  ad.  behind.    See  wagel. 
wagar,  exclam.  yea !  yes ! 
wagedegam,  ft.  the  west, 
wagedo  (s),  a.  other, 
wagedoka,  ft.  the  other  side.    Of.  wadogam. 
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wagel  (m,  s),  ad.  last,  after,  v,  to  come  after.    Mark,  ziv.  28. 

wagetiil-wagStal  (koa,  badu),  ten  (lit.  one  hand  and  one  hand). 

wahn,  excUm, 

waia, 

waiginga  (?  maiginga),  iahnia  waiginga,  nothing  hy  the  way.    Mark, 

Ti.  8. 
waiitutu  (k),  ».  the  saw-fish ;  waiitutu  kap,  n.  the  saw-fish  dance, 
wainis  (nb),  n.  a  small  buU-roarer  with  a  shrill  sound  (375). 
waipa  (b),  n.  a  land-shell. 

waipat  (nb),  n.  a  head-dress  consisting  of  a  single  plume, 
waisa  (?),  uro  waisa  (b),  n.  flood  tide, 
waitud  (Mb)  =  waiitutu. 
waiwai,  n.  the  testicles.    Gf.  waiwi,  mango, 
waiwi  (Mb),  n.  an  annlet  made  from  the  shell  of  the  Conus  millepune- 

tatus  (339). 
waiwi,  n.  the  mango. 

wakabi  (Mb),  n.  an  instrument  used  in  mat  making, 
wakadar,  n.  a  dale,  valley. 
wakaea, 

wakaean,  r.  to  chase,  to  pursue, 
wakaeangan,  v.  to  be  patient, 
wakaea-uiamoin  (?),  v. ;  koi  gorkoziu  wakaea  uiamoin,  n.  chief  priests. 

Mk.,  xiv.  1.  [wakaea-uiamoin,  wakaea  uiamon,  wakaia-uiamai.] 
wakai,  a.  ecclesiastical  (Sharon) ;  wakai  mumugu  sigaman  (?)  Mark, 

y.  15,  zii.  36. 
wakai  (?),  kapu  wakai  boie  dapamgu  adapadan,  a  voice  came  from 

heaven.    Mark,  i.  11. 
wakaia-uiamai.     Bee  wakaea-uiamoin. 
wakaiasin,  v,  to  pity,  to  regret;  to  have  sympathy,  to  mourn;  n. 

grief,     [wakaiasimoin.] 
wakaimiziQ,  v,  (?) ;  ada  wakaimizin,  n.  spite, 
wakaintamamiz  (s),  wakaintomamiso  (b),  v.  to  think,  to  consider, 
wakaintamamoiginga,  wakaintomamoiginga,  v.  not  to  consider,  not  to 

think, 
wakaisin = wakaiasin. 
wakaisupaman,  v.  to  lead  astray. 

wakaitaiz,  r.  to  recollect,  to  understand,    [wakaitamain.] 
wakaitamamai,  i>.  thought. 
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wakainiaipa  (?),  ngai  ngitamunia  wakainiaipa  puzipu,  I  was  daily  with 

you  teaching.    Mark,  xiv.  49. 
wakasiQ  (?),  donga  wakasin,  a.  savage, 
wakasin  =  wakaiasin. 
wakasu,  n.  oil ;  kaigorsar  kikirilaig  wakasuna  pinin,  anointed  with  oil 

many  sick  persons.    Mark,  vi.  13.     [wakasuna.] 
wakan  (s,  u,  b),  n,  a  belt,  the  band  of  a  petticoat ;  ph  wakawal. 
wake  (b).  n.  the  hombiU.    Gf .  worke. 

waki  (k),  n.  a  sting  ray ;  a  spear  armed  with  spines  from  the  sting  ray. 
wakiantamizo  =  wakaintamamizo. 

waku  (k,  s)y  ».  a  mat ;  gul  waku,  ».  a  sail ;  duma  waku,  ».  clothing, 
wakn  (b),  v,  to  sell.     (Perhaps  a  misprint  for  sail). 
walaika  (icg),  v.  to  walk, 
walap,  n.  a  hat ;  patralae  pui  patan  walap,  plaited  thorns  (for)  a  hat. 

Mark,  xv.  17. 
walchi  (jk)^  n.  the  name  of  a  plant,  Xerotss  JBanksii, 
waldpa  (^m),  v.  to  cHmb. 
waleipa  (?),  gi  waleipa  (m),  «?.  to  laugh, 
walepa.     See  umuwalepa. 
walgan  (b\  n.  an  adze, 
wall  (m),  «a.  name  of  a  creeping  plant,  a  vine  used  for  making  fishing 

linu9,  hence  a  fishing  line ;  a  cord,  twine  (b). 
waliz,  walizo  (s),  v.  to  climb,  ascend, 
walkadun  (m),  n.  a  wallaby, 
walmizin,  walomizin,  v,  to  call,  to  proclaim,  to  cry  out.     Of.  walo. 

[walmer,  walmeamain.j 
walnga  (ifb),  ».  "rock-fish." 
walo  (b),  ».  a  cry ;  a  cooey. 

waltidun,  v,  to  cry  out  {pi.).     Mark,  xv.  13. ;  they  cried  out. 
walunga,  n.  the  steering  board,  "  rudder  "  of  a  canoe, 
walupa  (s),  v.  to  plant. 

wama  (t),  wamo,  n.  honeycomb ;  wamau-idi  (t),  honey  (lit.  honey- 
comb's oil).     Of.  isau. 
wameh  (s),  v,  to  walk  quick. 

wiimenudiz  (s),  koi  wamenudiz  (s),  v,  to  ebb,  of  the  tide, 
wamulaigo  (b),  n.  a  sister  who  has  children, 
wanan,  v.  to  put,  leave,  deposit  (s) ;  durai  wanan,  v,  to  remain  ;  sibu 

wanan,  to  pity,     [wanemiu.] 
wanawa  (b),  ».  turtle  shell.     Cf .  warn  kara,  unawa. 

B.I.A.  FBOC,  SEE.  ni.,  VOL.  IV.  T 
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wanemiu.    See  getowaniz. 

wanSs  (m)  -  wainiB. 

wangai,  n.  the  "  wild  plum." 

wangepa  (m),  c;.  to  fill  (with  solids),  seven  ianalo  wangamoino,  thej 
filled  seven  baskets.    Mark,  viii.  8. 

wani  (Mb),  n.  the  soft  turtle. 

waniy  ft.  drink. 

waniman.    See  wanipa. 

wanin  (b),  9,  to  drink. 

wanipa,  v,  to  drink ;  suguba  wanipa,  to  smoke,  i,e,  to  drink  tobacco, 
[wanin,  waniu,  waniman.] 

wanizo  (s),  v,  to  drink. 

wanizo  (?),  paget-wanizo,  v.  to  slip. 

wan-nur  (m),  v.  don't. 

wap,  n.  a  dugong  spear  (851). 

wapUda  (m),  n.  the  cotton  tree  {Botnbax.) 

wapai  (m),  n.  the  forearm. 

wapi,  n,  a  fish  ;  pokam  wapi  (nb),  ».  the  flying  fish. 

wapu  (m),  n.  the  shaft  of  a  dugong  spear.     Gf .  wap. 

war=  wara ;  war  dadim,  a.  two  in  counting  on  the  body. 

wara  (ic,  s),  a.  another ;  a,  an,  one  (s) ;  wara  .  .  .  wara,  the  one  .  .  .  the 
other. 

warabon  =  urapon,  one ;  warabon  augosa,  three. 

waradogam  (s),  n.  east. 

waralaig  (?) ;  dorgai  waralaig,  name  of  a  constellation.    (Legends,  31). 

warange  (s)  =  wara. 

war&nis  (m),  n.  a  green  pigeon. 

warapon  (Mg)= urapon,  one;  ukesar-warapon,  three. 

warilpune  (m),  a.  one,  =  urapon. 

warawara, 

waraz,  n.  the  olive  shell.     Of.  urazi. 

wardadim.     See  war. 

wardan,  ».  an  eclipse. 

wargaiga  (b),  ».  yesterday. 

waro  =  wara. 

waroi  (nb),  n.  a  common  siluroid. 

warogiawaliz  (?)  ngaukalo  ngapa  uzar  parpar  waro  giawaliz,  after  me 
Cometh  another  mightier  than  I.  Mark,  i.  7.  (giawaliz  per- 
haps =giuwaliz.) 
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wara,  n.  a  turtle ;  tortoise  (ng) ;  wamkaz,  a  young  turtle ;  kidu 
waru,  the  end  of  the  turtle  season ;  waru  kara,  turtle  shell* 
Cf .  iniltiam. 

warup,  n.  a  drum. 

warwar  (?)  senabi  warwar  ukain  tomamiz,  the  care  of  the  world.. 
Mark,iv.  19. 

wasalolnga,  a.  rough. 

>7a8ili  (t),  n.  a  kind  of  basket. 

wata  (s),  «.  dry  wood,  fuel. 

watal, 

watang  (m),  a,  dry. 

wata'  pateipa  (m),  v.  to  dry  up ;  wata  patain  (s),  n.  dry  ground ;  watd 
patan  nanu  kulka,  her  blood  dried  up.     Mark,  v.  29. 

watar,  wataro,  n,  firewood,  fuel. 

watekum  (m),  a,  sorry. 

wati,  lb- bad,  evil,  abominable ;  wati  ngarare  (u),  a,  lame  (bad  footed)  y 
wati  ganule  (m),  a,  stinking  (bad  smelling) ;  wate  mit&le  (h), 
a.  bad  tasted ;  wati  kaurare  (m),  a,  deaf  (bad  eared) ;  wati 
parure  (m),  a.  ugly  (bad  fciced) ;  wati  kikiri  (s),  n.  sin. 

watipawa  (s),  n.  sin,  evil  deeds. 

watiza,  ».  a  bad  thing. 

wato  (s,  b),  n.  a  year ;  pL  watal ;  aigi  wato,  famine,  foodless  time. 
Mark,  xiii.  8. 

watri  =  wati. 

watripawa  =  watipawa.     [watri-pawangu.J 

watro  =  wati. 

watu  (Mg),  V.  or  «.  whistle. 

watur  (m),  n.  a  log.     See  wata,  watar. 

wau  (b),  n,  the  betel  nut  (not  eaten  in  Torres  Straits) ;  wau  iana^ 
ft.  a  purse.     Mark,  yi.  8. 

waura  (b),  n.  the  east  wind ;  the  south-east  wind. 

wauri, 

waus  (n),  ».  a  funeral  screen  (320).     Macgillivray,  ii.  37. 

wawpi  (m)  =  wapi. 

we&ma  (m)  =  wem. 

web&sa  (ng),  ».  the  eyebrow.     Cf.  babasam,  boibasamu. 

weiam  =  woiam. 

weibady  n.  turtle  eggs. 

wcidaman  (?),  mosobauka  weidaman,  foaming.     Mark,  iz.  20. 
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weidan,  a.  greedy. 

"^eidan  (?),  kula   mura    weidan,   senabi    mura    kula    weidan  ina, 

buildings.    Mark,  ziii.  2.     Of.  ngnro-weidan. 
weidizi, 

yrelmeipa  (m),  to  waken.     Cf.  wal,  walmizin. 
wem,  n.  the  cockatoo.* 
w5r  (s),  n.  water, 
wera  (m),  the  stomach. 

weragi  (m),  hungry  (lit.  no  stomach).   Cf.  maita  iginga,  Mir.  wererge. 
wiamo  (b)  =  weiam,  woiam. 
wibu  (m),  the  name  of  a  plant  {Farinarium). 
widan  (s),  v.  to  sew. 
widizi, 

wiepa  (m),  v.  to  give, 
wier  (m),  ».  the  palm  of  the  hand. 

wila  (m),  ».  a  species  of  freshwater  herring.  » 

winipa  (m),  v.  to  get  up. 
witiganu,  n.  a  stink.     Cf.  wati,  ganu. 
wobar,  n.  a  fruit  =  nbnr. 
wobu  (m)  =  ubu. 
woiam  (s),  n.  a  joint, 
woibado,  n.  spawn.     Cf.  weibad. 
wokailonga  (?),  lesu  walmizin  senabi  koi  nurainga  kapu  wokailiinga, 

Jesus  cried  with  a  loud  voice.     Mark,  xv.  34. 
wokau  (t),  n.  a  belt,  =  wakau. 
wokowai,  n.  a  belt,  =  wakau. 
womar  =  wome. 

wome  (t),  n.  a  string  game  "  cat's  cradle  "  (361). 
woraer  (m)  =  wome. 

womer  (t),  ».  a  sea  bird,  perhaps  the  frigate  bird,  [canoe, 

woniiraukwik  (x),  n.  a  carved  wooden  bird's  head  for  decoration  of  a 
wonigi  =  wanigi,  v,  not  to  drink, 
wonizinga,  n.  drinking, 
worgi  =  worogi ;  maigi  wara  kulanu  worgi  wanan  kalmel  pudailai, 

there  shall  not  be  left  one  stone  npon  another,  that  shall  not 

be  thrown  down.     Mark,  xiii.  2. 
worke,  n.  the  hombill.     Cf.  wake, 
worogi  (s),  ad,  upon  ;  mabaeg  worogi  taroiginga,  whereon  never  man 

sat.     Mark,  xi.  2. 
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woropu^taeaa,  to  throw  down,   to  stumble,  to  offend.    Ifark^  Ik. 

43,  45,  47. 
worpnpadaiginga  (?).    Mark,  viL  4  (not  wasb  P). 
woko  (b),  ».  gum. 
wonu  (m),  ».  a  fog. 
war  (m),  ».  the  sea ;  wur  pusakuradun,  high  water ;  wur  nuremYzinfiv 

low  water;  wur  kamiziugi,  flood  tide;  wur  nurexiiigi,  ehb 

tide, 
wump, 

Za,  zo,  n,  a  thing;  niai  za,  n.  ehair, 

za  (m),  0^,  expressing  the  thing  spoken  of. 

zabai,  n.  the  pectoral  fin  of  a  fish. 

zabudamoin,  v.  to  buy. 

zadogam  (s),  n.  the  south. 

zaget,  zageto,  zagito  (s),  n.  work,  labour.     Cf.  za,  geto. 

zagetolaig,  a,  having  work;  noi  zagetolaig  kuikulumaingu,  he  has 

work  from  the  Lord,  the  Lord  needs  him.    Mark,  xi.  3. 
zagetopawa  (s),  n.  a  deed,  a  doing. 

zagi  (s),  zagigal  (s),  a.  penurious,  poor  (lit.  without  a  thing), 
zaginga,  a.  having  nothing,  empty, 
zagitapa,  v.  to  prepare,  get  ready, 
zagita  (s),  n.  work ;  pi.  zagital.     Cf.  zag(>t. 
zai  (?),  zai  adu  palgano  (b),  n.  a  signal, 
zolaunga  (?),  mina  zalaunga  senabi  gouga  tanamulpa  gamu  puridora- 

lenga,  they  that  are  whole  have  no  need  of  the  physician. 

Mark,  iL  17. 
zamiak  (?),  na  sulan  ngau  gamunu  a  zamiak  ngaeapa  mararaatoiaipa, 

she  is  come  aforehand  to  anoint  my  body  (pour  on  my  body)  to 

the  burying.    Mark,  xiv.  8. 
zamozamo  (s),  ».  a  tail  ornament  made  of  cassowary  feathers  used  in  a 

dance.    Cf .  nadur,  kabonadur. 
zamu  (s),  ».  the  cassowary.     Cf.  same, 
zanga  (s),  n.  a  thing. 

zangozangu  (?),  things,  pi.    Mark,  x.  27,  xi.  11. 
zapawaean,  v,  to  send, 
zapla   (?),    kabu   zapla   (t),    n.  discs  held  in  the  hand  during  a 

dance, 
sapndamoin  (s),  v.  to  compensate,  to  gain,  to  sell. 
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itipnl  («y>  »<  riches,  wealth.    See  za,  apn.    [zapuBU,  zapTiia.1  f 

sapulaig  (a),  a,  wealthy. 

zapiipamoin  (?),  misprint  for  dapndamain. 

zaputamoin  »  zapudamoin.    [zapntamoigigal.] 

zaram  (]c)|  v.  name  of  a  fish,  Pelales, 

zaizar  (xb),  n.  leafy  twigsl 

zasei,  »  za,  sei,  these  things. 

zaungalaig  (s),  n.  a  shelf. 

zazi  (xb),  n.  a  large  leaf  petticoat.    Cf.  gagi. 

zaznman,  n.  firewood,  fuel. 

zejinga,  a,  level,  smooth ;  ».  a  plait,  a  flap. 

zelamiz  =  zilamiz. 

zeza,  n.  a  creek. 

zi,  9Ujfix  to  pron.  from. 

zia  (s),  ft.  a  cloud,     [zianga.] 

zilamiz  (s),  v,  to  run. 

zinga,  sujfix. 

zinge  (s),  n.  a  sling  for  carrying  heads,  =  sunge. 

zirasan,   . 

ziziman,  «.  to  drive. 

zo  sza. 

zogo  (x)  s  zugu. 

zorki,  ft.  a  spike  of  cassowary  bone,   used  for  husking  coco-nuts. 

Cf.  soki.  ,        \ 

zubnanamiz,  zubo-nanamiz  (s),  v.  to  throng, 
zugu  (x),  ft.  the  arm,  upper  arm ;  eight  in  counting  on  the  body ; 

wadegam  zugu,  twelve,  in  counting  on  the  body, 
zuguba,  zugubu  (s),  ft.  tobacco, 
zugukwoik  (xb),  zugu  kuikii  (b),  ft.  the  shoulder, 
ziinga,  ft.  a    boy   or  lad  before  initiation.      Of.  karingi,  kSmge^ 

kaukwik. 
zunga,  ft.  the  name  of  a  tree.       ,  , 

zungri  (n),  ft.  s  ziinga. 
zurana  (x),  a.  boiling.  , 
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AUDITORS'  REPORT. 

We  have  examined  the  above  General  Abstract,  and  compared  the  Vouchers  for 
the  details  of  the  several  heads  thereof,  and  find  the  same  to  be  correct,  leaving 
a  Balance  to  the  credit  of  the  Academy's  General  Account  of  Nine  Pounds  Eight 
Shillings  and  Six  Pence,  and  to  the  Treasure  Trove  Account  of  Three  Hundred 
and  Twenty-eight  Pounds  Nineteen  Shillings  and  Eleven  Pence,  and  to  the  Todd 
Memorial  Account  of  One  Pound  Two  Shillings  and  Sixpence,  making  in  all  a 
Balance  of  Three  Hundred  and 'Thirty-nine  Pounds  Ten  Shillings  and  Eleven 
Pence. 

The  Treasurer  has  also  exhibited  to  us  Certificates  in  respect  of  the 
invested  Capital^  showing  that  the  amounts  of  Stock  standing  in  the  name  of 
the  Academy  were  Two  Thousand  Six  Hundred  and  Fifty-three  Pounds  Nine 
Shillings  and  Nine  Pence,  2}  per  Cent.  Consolidated  Government  Stock,  Account  A, 
being  the  Capital  of  the  '^  Cunningham  Fund" ;  Four  Thousand  One  Hundred  and 
Twenty-four  Pounds  Twelve  Shillings  and  Six  Pence,  2f  per  Cent.  Consolidated 
Gt>vemment  Stock,  Account  B,  being  Capital  derived  from  Life  Compositions ;  and 
Four  Hundred  and  Thirty-five  Pounds  Seven  Shillings  and  Four  Pence,  2}  per 
Cent.  Consolidated  Government  Stock,  Account  C,  being  the  Capital  of  the  Geo- 
logical Illustration  Fund.  Like  Certificates  have  been  exhibited  to  us  showing  a 
sum  of  One  Thousand  Two  Hundred  and  Nine  Pounds  Eighteen  Shillings  and 
Four  Pence,  2}  per  Cent.  Consolidated  Government  Stock,  in  the  Court  of  Chan- 
cery, and  a  sum  of  Three  Hundred  and  Fifty-seven  Pounds  Three  Shillings  and 
Eleven  Pence,  2{  per  Cent.  Consolidated  Government  Stock,  standing  in  the  name, 
of  Trustees,  which  together  form  the  Invested  Capital  of  the  **Todd  Memorial 
Fund.' 
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(  HENRY  KING,  ( 
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XI. — Sketch  op  Datjdai  Gbammar. 

The  materials  available  for  the  elucidation  of  Daudai  Grammar  are 
•of  the  most  meagre  and  scanty  description.  They  comprise:  (1)  A 
few  notes  in  the  Rev.  E.  B.  Savage's  Vocabulary  of  Murray,  Mabuiag, 
and  Daudai  (vs.  7).  (2)  Some  phrases  and  sentences  at  the  end  of 
Sir  W.  MacGregor's  Kiwai  vocabulary  (22).  (3)  A  few  sentences  and 
hymns  printed  for  Mission  use,  by  Rev.  E.  B.  Savage.  We  believe  that 
as  a  matter  of  fact  the  translations  were  partly  due  to  a  Miriam  native 
teacher.  The  greater  part  of  the  latter  is  printed  in  the  Specimens  of 
the  Daudai  Language. 

It  is  very  evident  that  what  is  known  of  Daudai  Grammar  has  been 
obtained  by  means  of  the  Miriam  language.  The  Rev.  E.  B.  Savage's 
Yocabulary  has  the  Miriam,  but  no  English  equivalents  to  the  Daudai 
words,  whilst  the  translation  and  hymns  correspond  word  for  word, 
and  often  iiflexion  for  inflexion  with  the  Murray  versions.  For  these 
reasons  it  is  obvious  that  too  much  stress  cannot  be  laid  upon  the 
accuracy  of  what  is  here  set  forth,  and  much  is  certainly  left  for 
further  explanation  and  exhibition. 

In  tlii-  sketch  notes  taken  from  MacGregor  are  marked  (x),  those 
from  Savage's  us.  are  marked  (xs). 

DiALBCTS. 

The  words  given  in  Savage's  ms.  represent  the  western  portion  of 
the  dietrirt  in  which  the  Daudai  language  is  spoken,  though  some 
words  arc  marked  as  representing  the  dialect  in  use  at  Perem  (Bampton 
Island)  or  at  Kiwai.  The  vocabularies  of  D'Albertis  and  Beardmore 
represent  the  language  about  the  mouth  of  the  Binature  or  Katau 
river,  especially  of  the  village  of  Mowat  (Moatta  or  Mouatta). 
MacGregor' s  vocabulary  was  **  drawn  up  chiefly  at  the  village  (on  the 
Island  of  Kiwai),  usually  called  *  Kiwai,'  but  named  by  its  own 
people  '  I&sa,'  and  is  *'  used  by  aboriginals  of  Ipisia,  Saguana,  Samari, 
Mabudamu,  Auti,  Wiorubi,  and  Sumai  villages."* 

'^  With  dialectic  differences,  the  language  is  understood  all  over  the 
Island  of  Kiwai,  and  round  the  coast  as  far  as  the  Mai  Kusa,  and  for 

1  Animal  Beport  on  Britiah  New  Guinea,  1890,  p.  124. 
R.I.A.  paoo.,  SRS.  in.,  vol.  iv.  x 
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The  mstnimental  forms  of  the  pronoun  do  not  appear.  MacGkegor 
has  nimosirtOf  nigo-sirio^  we  all,  you  all. 

(i.)  Aeeusative,  The  objective  or  accusative  case  does  not  diffei* 
from  the  nominative  except  in  its  position  in  the  sentence. 

{e,)  The  Genitive  or  Possessive  case  is  irregularly  formed. 

Singular,  1.  mo-ro;     2.  ro-ro;     3.  nou-na. 

Dual  or  plural,   1.  nimo-ta,  nimo-na,   nimo-ibi-na  ;    2.  nigo-nai ; 
3.  nei-nai. 

Ro  does  not  appear  as  a  possessive  suffix  elsewhere  in  Daudai.  I, 
may  be  compared  with  the  Miriam  ra.  The  suffix  na  in  nou-na, 
nei-fMf  nimo-na  is  the  same  as  that  used  with  nouns.  The  plural 
forms  nimO'taf  nimo-ihi-na,  nigo-nai,  nei-nai  are  given  by  Savage  who 
also  has  a  drd  dual,  neito-nai.  Nimona  is  only  found  in  the  text. 
MacGregor  gives  oro  as  well  as  roro^  for  thy ;  wo  tu,  thy  hand ;  oro 
epurUy  thy  head.  In  the  plural  both  MacGregor  and  the  text  have  the 
simple  form  of  the  pronoun  as  a  possessive.  Ntmo  kigiro,  our  life ; 
nimo  tu  (x),  our  hands ;  nigo  motOy  your  house. 

(i.)  The  Dative  of  the  personal  pronouns  is  shown  by  the  suffix 
-gido.  This  is  usually  added  to  the  possessive  of  the  first  and  second 
persons  singular,  and  to  the  simple  forms  of  the  other  pronouns.  It 
is  translated  "to"  or  "for,"  and  in  some  phrases  is  difficult  to  dis- 
tinguish from  an  accusative. 

Singular,     1,  moro-gido,  mo-gido  ;     2.  roro-gido,  ro-gido  ;    3.  nau- 
gido. 

Plural,    .     1.  nimo-gido;     2.  nigo-gido ;     3.  nei-gido, 

Po  mogido  uosa,  thou  givest  to  me ;  nimo  nohoi  rogido  erudomotif  we 
here  pray  to  thee ;  gesona  nougido  sihomuguruti,  good  (it  is)  to  believe 
on  him  ;  nei  nougido  orirai  ouato  satauro,  they  hcmged  him  on  the  cross; 
nou  nimogido  uarahai,  he  helps  us  ;  Mbse  emetiodoi  neigido,  Moses  com- 
manded to  them. 

Some  sentences  given  by  MacGregor  are  : — Moro  gido  oosa,  roro 
{gido)  oosa,  nou  gido  oosa.  These  are  translated — I  give  you,  thou 
givest  you,  he  gives  you,  etc.  In  the  plural — nimo  gido  oosa,  nigo  gido 
oosa^  nei  gido  oosa.  The  first  two  of  these  agree  with  the  above  if 
divided,  mo  rogido  oosa,  ro  rogido  oosa,  but  the  remainder  present  u 
difficulty,  gido  being  used  as  if  a  pronoun,  "  you." 

(tf.)  The  Ablative  is  shown  by  the  suffix  -gaut,  from.  In  the  first 
and  second  person  singular  it  is  joined  to  the  possessive  form. 
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Singular,     1,  moro-gaut;    2.  roro-gaut;     3.  nou-gaut, 

Samuito  kpera-tanar  aritorai  nougaut,  quickly  the  leprosy  departed 
from  him.    This  is  the  only  example  found. 

(/.)  The  Ergative  is  shown  by  the  suflix  -gomoa,  which  corresponds 
in  meaning  to  the  Miriam  -dog  and  Saibai  -hia,  and  may  be  translated 
"  with."     The  suffix  is  added  to  the  possessive  in  first  persons. 

Singular,     1.  maro-gamoa;   2.  ro-gomoa ;   3.  nou-gotnoa,  no-gomoa. 

The  only  example  is : — Eheriti  uaramai  numabu,  nougomoa  numa- 
bma,  take  away  the  false  thing,  with  him  (is)  the  real  thing. 

{g.)  The  equivalents  of  the  Miriam  karahahu,  mahuj  tahahu  are 
expressed  in  Savage's  ms.  by  means  of  tbe  word  marai^  joined  to  the 
personal  pronouns. 

Mo-imarai,  myself;  imarai,  thyself;  no-imaraiy  himself.  In  the 
text : — nou  noimarai  kigirOy  he  himself  is  life. 

The  MS.  also  gives  simarai,  himself,  but,  in  the  text,  simera  is 
"yourself."  Oguitogu!  simera  arapoi  nougido  muguru  huaraigo,  Go  I 
show  yourself  to  him  the  sacred  chief. 

2.  Intebbogative  Phonotjks  : 

The  personal  interrogative  is  Botur  f  who  ?  (MacGregor,  beturo  f) 
This  is  declined  like  the  personal  pronoun  nou.  Botu-naf  whose? 
botugido  ?  to  whom  ?  Who  ?  is  used  in  asking  a  person's  name  as  in 
the  Melanesian  languages.  Ro  paina  ro  betttro  f  or,  Ro  paina  beturo  f 
who  is  your  name  ?  (x).  Savage  has  however  Bedar  roro  paina  f 
what  is  your  name  ? 

What  ?  is  ebeta  ^  beda  ?  or  b^dar  f  MacGregor  gives  also  boro^  and 
nunamabu,  and  the  examples :  Nebeta,  nebetaro  f  what  is  this  ? 
Nebetarerearo  ?  what  is  that  ?  Beda  mutu  noosari  f  what  do  you  want 
for  this  ?  beda  didiri  rogu  ?  what  man  comes  ?  Ebeta  is  declined, 
Ebito-gido  f  for  what  ?  why  ? 

The  only  example  in  the  text  is — Bedar  roro  paina  f  what  is  thy 
name? 

8.  Demonsikative  Pboitotjns  and  Adjectives  : 
The  MS.  does  not  distinguish  between  the  nearer  and  remote 
demonstratives  this  and  that,  but  the  words  given  are  goina,  goi  noina, 
Abaray  abra,  now,  appears  as  a  demonstrative  equivalent  to  "  this"  in 
abra^ai  (x),  to-day  ;  abra-duo  (x),  to-night.     Cf .  Miriam,  abele, 

MacGregor  has  tatari,  this,  but  the  word  is  properly  an  adverb, 
"  near."     He  also  gives  gidoy  mosta,  that. 
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Nou  tau  ffoina  arago  (ks),  he  said  this  ;  goina  tau  iporigai  (ks),  that 
is  finished;  sirio  arubi  nougido  ogu  got  dirimarogaxd  (xs),  many  men 
came  to  him  from  that  country. 

4.  Indefinitb  Pbonottns  and  Adjectives  : 

Ata^  natHra  (k),  another;  gotaonaosa  (x),  each;  leturo  (k),  some 
others ;  niruhiro  (k),  any  one ;  arua  (ks),  some ;  naUto  nari  (k),  all 
the  same  ;  sirio,  many,  plenty. 

§  m. — Nouns, 

1.  NoTJK  FOBHs. — A  verb  may  he  used  as  a  noun  without  change  of 
form.     Nou  hgirOy  he  lives ;  nimo  kigiro  emadi,  our  life  (he)  bought. 

In  Mark  i.,  44,  the  ablative  suffix  -gaut  is  used  to  form  a  noun  in 
karadahuti-gaut^  a  sign.  The  whole  phrase,  however,  in  which  it 
occurs  corresponds  so  closely  to  the  Miriam,  that  it  is  probably  a  mere 
imitation  and  not  an  idiom. 

Cf .  Karadahuti-gaut  ro  tau  dodiai, 

with  atame-lam  mama  emetu  idigiri, 

sigrn         thou       finish       heal. 

Adjectives  when  used  as  substantives  appear  to  have  a  terminal 
na.  GesOf  good ;  gesona,  a  good  thing ;  durwpi  geso  numahuy  gesona 
uaito  uagoria,  the  body  is  a  good  thing,  (it  is)  good  (to)  carefully  look 
after  it ;  gesona  nougido  aihomugurutiy  good  (it  is)  to  believe  on  him  ; 
geso  ouera,  a  good  word.  The  demonstratives  goi,  goina  show  the  same 
distinction. 

The  persons  performing  an  action  or  possessing  a  quality  are  indi- 
cated by  the  words  duhu,  man,  or  aruhif  people,  following  or  preceding 
the  verb  or  adjective.  Ahidiru  dubu,  an  oarsman  ;  koropa  arubi,  sick 
people ;  arubi  uibu,  black  people.  So  also  in  MacGregor's  list  of  tribes 
Kadowarubi,  Katau  people ;  Tudorubi,  Tud  people ;  Aitarubi,  Dararuhi 
etc. 

The  suffix  idai  is  also  found  with  names  of  people,  and  may  be  the 
Saibai  idaig.  Cf.  in  MacGregor's  list:  Bawanidai,  Dauan  folk; 
Bigomidai,  Boigu  folk ;  Saibodai,  Saibai  folk.  A  few  words  show  the 
Saibai  laig  in  the  form  raig,  Moaraigo,  Moa  people  ;  Badaraigo,  Badu, 
people. 

Many  words  in  the  list  of  tribes  end  in  darimo.  This  is  probably 
the  word  dirimOy  land.  Hence,  Bawaredarima,  Dauar  land;  Naki- 
darimo,  Nagir  land ;  BaramodarimOy  Perem  land,  etc. 
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2.  NvKBSR. — The  dual  is  shown  by  the  numeral  netoa.  Moro  tuo 
netoa,  moro  airo  netoa,  your  two  hands,  your  two  feet. 

HacGregor  states  that  in  Eiwai  the  plural  is  sometimes  formed  by 
adding  ro  to  the  singular.  Some  words  in  the  vocabularies  to  which  a 
plural  meaning  might  be  assigned  end  in  ro,  though  they  are  not  given 
as  plural.  Such  words  are  dirimoro  (is),  dirimo  (k),  land ;  dodo  (k), 
beach,  shore ;  dodoro  (k),  coast. 

In  the  text  the  plural  is  formed  by  the  word  mabu  following  the 
noun.  Ifabu  literally  translates  the  Miriam  giz,  and  has  the  same 
meaning  of  *'  origin  or  foundation."  luio  tnabuy  days ;  koimi  mabu 
(Mir.  Jcaimeg  gtz),  disciples. 

The  adjectives  sirio  and  rorodia  are  also  used  to  express  the  plural. 
8irio  arubi  a  numabu,  many  men  and  things ;  airio  tanar,  every  act. 

Some  nouns  appear  to  have  an  irregular  plural.  Dubu,  a  man ; 
arubi,  didiri,  men ;  orobo,  a  woman ;  upi,  women. 

These  methods  of  expressing  the  plural  are  sometimes  combined. 
Iwio  mabu  rorodia,  all  the  days  ;  sirio  aai  mabu  (x),  many  days ;  arubi 
mabu  keahe  a  arubi  uibu,  arubi  numabutato  a  sirio  buaraigo,  white  men 
and  black  men,  poor  men  and  chiefs. 

3.  Gendxb. — There  is  probably  no  gender.  There  are  no  examples 
of  the  method  of  distinguishing  sex. 

4.  Case. — The  noun  is  declined  by  means  of  suffixes.  The  cases 
found  are  the  Nominative,  Accusative,  Genitive,  Dative,  Ablative, 
and  Locative. 

(a)  Nominative. — This  is  the  simple  form  of  the  noun. 

(b)  The  Accusative  does  not  difEer  in  form  from  the  Nominative, 
but  is  known  by  its  position  following  the  verb.  Oradubu  atauti  sirio 
numabu,  God  made  many  things ;  nou  dodiai  sirio  koropa  arubi,  he 
healed  many  sick  men« 

Often,  however,  the  accusative  precedes  the  verb  as  in  Miriam  and 
Saibai.  Kigiro  agiuai,  give  life ;  moto  odoro,  enter  the  house  ;  wadura 
ioaopOy  prepare  the  pipe. 

{c)  The  Genitive  or  Possessive  is  shown  by  the  suffix  -na,  Oradubu- 
na  mere,  Gbd's  son;  lesuna  ouera,  Jesus'  word;  girop-na  numabu, 
thing  of  the  heart ;  didiri-na  ouera,  men's  word. 

{d)  The  Dative  is  formed  by  the  suffix  -to  or  -ito.  Savage's  hs. 
gives  oU'to  for  Mir.  kotor-em,  to  heaven ;  opu-ito,  to  the  world,  Mir. 
geseb-em ;  mauro-ito,  to  a  place ;  Mir.  uteb-em. 
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In  the  text,  Nimo  nau  qputo  aue  iuio  Sahath,  we  to  one  place  come 
great  Sabbath  day.  In  MacGregor,  oromoito,  to  deep  water ;  potoito, 
to  shallow  water.  The  suffix  -gido,  used  with  pronouns,  is  found 
with  Proper  nouns  also.  O^u  lesu^ido,  come  to  Jesus;  erudomoti 
lesugido,  pray  to  Jesus. 

{e)  The  Ablative  is  shown  by  the  suffix  -gauty  from,  (^nt-gaut, 
from  the  ground  ;  soho  mere-gaut,  from  a  little  child ;  roro  ztigu  moto- 
gaut,  from  thy  holy  house ;  airio  dirimorogaut,  from  many  lands ; 
Oradubu  na  mere  ougaut  oroma,  Gk>d's  son  came  down  from  heaven ; 
uba  tanar  eheriti  nimogido  girop-gaut,  bad  deeds  take  away  for  us  from 
the  heart ;  airio  daruhi  a  numabu  nouna  tuogaut,  many  men  and  things 
(are)  from  his  hand. 

(/)  The  Locative  appears  to  be  formed  by  the  suffix  -o/o.  It  is 
apt  to  be  confused  with  the  Dative. 

Ie9u  ouato  omiei,  Jesus  dwells  in  Heaven ;  poputo  omiei,  to  kneel^ 
rest  on  knees ;  nou  teapariato  omiei,  he  stayed  in  a  barren  place. 

§  IV. — Adjectives. 

1.  Many  adjectives  are  used  in  a  simple  form  as  uba,  bad;  eke,. 
small ;  geso,  wade,  good  ;  auo,  big. 

2.  Adjectives  are  formed,  as  in  Miriam,  by  the  reduplication  of  a 
noun.  Tamatama^  thin,  skinny,  from  tama^  skin  ;  ipuipu,  dirty,  from 
ipua,  dirt ;  ururu,  deep,  from  ur,  sea. 

In  many  cases  the  root  of  a  reduplicated  adjective  is  not  separately 
found.  Boroboro,  rotten  ;  gabugabu,  cold ;  hobokobo,  weak  ;  umumtte, 
whole,  entire ;  torutoru,  easy. 

The  usual  effect  of  reduplicating  a  simple  adjective  is  to  intensify 
the  meaning.  Ekeburi  (x),  little  ;  ekeburiekeburi  (x),  very  little; 
auo,  big  ;  auoauo,  very  big. 

3.  Adjectives  expressing  the  negation  of  a  quality  are  formed  by 
the  suffix  -tato,  which  corresponds  in  meaning  to  the  Miriam  kak,^ 
Saibai  igi,  Kawikawi,  crooked;  kawitato,  straight,  not  crooked ;^ 
iuaitato,  dislike  ;  numabutato,  poor,  no  things. 

Some  times  the  ordinary  negative  ptia  is  found  instead  of  the  suffix. 
Adina  pua  (u),  bad,  not  good. 

4.  The  suffix  -na  seems  to  form  a  noun  from  an  adjective.  See 
Nouns,  1. 

5.  Adjectives  are  also  found  with  a  suffix  -imi,  but  the  meaning  is. 
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not  clear.  It  often  appears  with  adverbs.  Logo^  dogoaimi,  doguaimi, 
yet,  still,  continually  ;  aopuimi,  short ;  tagara,  tagaraimi,  old ;  tuturu, 
tuturuimi,  all ;  natura,  naturaimi,  another ;  soho,  small  ;  sopuimi, 
short,  low. 

5.  There  is  a  kind  of  adjectival  suffix,  ia,  which  gives  the  meaning 
of  "  real,  true,  or  very,"  when  added  to  a  noun.  Oradvhuia,  real 
or  true  God. 

§  y,— Verbs. 

1.  Most  verbal  roots  commence  with  a  vowel.  When  they  do  not 
so  commence,  it  is  probable  that  a  prefix  is  present  or  that  the  word  is 
a  compound. 

2.  Verbal  Fohms  : 

{a)  Causative,  There  is  one  example  in  the  hymns  of  a  causative 
formed  like  the  Miriam  by  means  of  the  dative  suffix.  This  is  the 
word  erapo-atOf  to  make  strong,  from  erapoy  strong. 

(h)  Negative.  The  I^egative  is  indicated  by  the  adverb  pua,  pai, 
or  puai  not,  preceding  the  verb.  Sai  puai  emereuti,  sun  does  not 
shine ;  puai  oroto,  not  cry ;  pai  karamarago,  not  scold ;  nimo  pai  kario^ 
we  do  not  play. 

{e)  Interrogative,  This  is  shown  only  by  the  use  of  the  Interroga- 
tive pronouns  or  adverbs. 

{d)  Quotations.  The  word  geho  is  the  equivalent  of  the  Miriam 
kegay  Saibai,  keda,  Nougido  aragOj  geho,  moro  diriuo,  ro  dodiaiy  said  to 
him,  thus,  my  wish,  thou  (art)  clean. 

(tf)  There  is  no  substantive  verb. 

3.  There  is  very  little  data  for  the  study  of  the  moods  and  tenses 
of  the  Daudai  verb.  MacGregor  gives  some  forms  for  the  Kiwai  with 
the  remark  that  **  the  inflection  of  verbs  is  apparently  complicated,  and 
is  not  mastered."  A  few  notes  are  found  in  Savage's  Vocabulary. 
Others  may  be  gathered  from  the  text.  All  these  show  that  the 
verbal  root  is  modifled  by  prefixes  and  suffixes  to  express  variations  of 
mood,  time,  and  number. 

4.  Mood: 

(a)  Imperative.  This  does  not  appear  to  differ  from  the  indicative. 
Uaito  damari  /  carefully  consider !  Oguitogu !  go !  So  also  the  prhiobi- 
tive :  Fuai  arago  ata  didiri  !  don't  tell  any  man !     Toretato  !  fear  not ! 

(^)  Infinitive.  The  infinitive  is  shown  by  the  word  no  preceding 
the  verb.    Nou  nimogido  uarahai  no  geso  tanar  auagati,  he  teaches  us 
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to  do  good  actions ;  nimo  tumaputo  no  erudomoti,  we  assemble  to  pray ; 
nimoihina  girop  omiei  no  uba  tanar  eb&riti,  abide  in  our  hearts  to  take 
away  bad  deeds. 

(c)  JDesiderative.  A  wish  is  expressed  by  diriuo,  Mo  diriuo 
emoputi  roro  geao  tusi,  I  wish  to  read  your  good  book;  nimo  diriuo 
kigirOf  we  wish  to  live. 

The  negative  is  diriuotato,  or  pai  diriuo,  lesu  pai  diriuo  nimo  no 
oriaiy  Jesus  does  not  wish  us  to  die. 

{d)  PoUntidl,  A  kind  of  potential  is  expressed  as  in  Miriam  by 
the  word  umoro,  to  know  how ;  in  the  negative,  umorotato,  lent 
umorotato  tamai  airogu  goina  dirimorogautj  Jesus  could  not  openly  walk 
about  that  country ;  mo  umorotato,  I  cannot. 

(/)  Suhfunctive  and  Conditional.  These  are  indicated  only  by  the 
conjunctions. 

5.  Time: 

In  Savage's  ms.,  and  in  the  text,  the  verbs  undergo  no  change  to 
indicate  Tense.  MacGregor  gives  the  verbs  go,  give,  eat,  and  preach, 
in  Present,  Past,  and  Future.  An  analysis  of  his  examples  shows  as 
follows : — 

{a)  The  Present  is  the  simplest  form  of  the  verb.  Ooaa,  give ;  ogu, 
go ;  iriso,  eat ;  totomo  auera,  preach. 

{h)  The  Past  has  the  prefix  n-,  in  all  persons  and  numbers : — 
Mou  duduata  noguy         Nimo  duduata  nogu,  1,  we  went. 

Eou  duduata  noguy  Nigo  duduata  nogu,  Thou,  you  went. 

Nou  duduata  nogu,         Nei  duduata  nogu,  He,  they  went. 

Moro  gido  mkuha  tao  noosa,  I  gave  you  tobacco. 

Poro  nori  tao  niriso,  Thou  atest  sweet  potatoes. 

Moro  totoma  tao  nauera,  I  preached. 

In  these  examples  duduata  is  a  noun  '^  yesterday,"  and  tao  a  verb 
<'  finish." 

{e)  The  Perfect  is  shown  by  the  verb  tao.  Savage  uses  tau  to 
form  a  past,  and  also  as  a  separate  verb,  *^  to  finish."  MacGregor  has 
tao  with  all  the  examples  of  oosa,  noosa,  in  the  past.  Nou  gido  sukuba 
tao  noosa,  he  gave  you  tobacco,  etc.,  and  also  with  the  verbs  **  to  eat, 
preach."     See  examples  above. 

The  text  has  :  Nou  tau  ogu,  he  has  come ;  goina  tau  iporigai,  that 
is  finished ;  nou  tau  edea  nouna  numahu,  he  has  put  down  his  things. 

{d)  The  Future  is  shown  in  MacGregor' s  examples  by  the  su£ix  -n*. 
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Nou  ffido  sukuba  dogo  oosari,  lie  will  still  give  you  tobacco ;  nimo  gido 
sukuha  dogo  oosari,  we  will  still  give  you  tobacco. 

With  the  verbs  **  to  eat"  and  ** to  preach,"  the  suffix  -r»  is  used 
with  the  prefix  «-.  Moro  nori  dogo  nirisori,  I  will  still  eat  sweet 
potatoes;  moro  totoma  auera  dogo  narogorif  I  will  preach,  I  will 
preaching  word  still  say. 

In  the  singular  number  of  these  verbs  "eat"  and  ** preach" 
MacGregor's  examples  have  the  forms  moro,  roroy  instead  of  m6u  and  r6u. 

In  the  text  the  particle  no  seems  to  mark  the  future.  Nimo  no 
oguitogu,  we  will  go !  lem  pat  diriuo  nemo  no  oriai^  Jesus  does  not 
wish  that  we  shall  die.     Cf.  Eemarks  on  Infinitive  Mood. 

{e)  Continuance  of  an  action  is  shown  by  the  word  dogo,  yet,  con- 
tinually. Nei  dogo  aue  amadi,  they  continually  rejoice;  dogo  opito, 
gradually  grew  up.     See  also  examples  in  future  {d), 

6.  I^UMBEB  Ain>  Pebson  : 

Some  verbs  are  marked  as  plurals  in  Savage's  Vocabulary,  but  they 
are  so  few  that  they  cannot  be  classified. 

Sing,  aidimai;        Plur.  aradimai,  to  cover. 
„     aru ;  „     iboriti,  to  sow. 

In  MacGregor's  example  of  the  verb  "to  go,"  there  appear 
prefixes  varying  with  the  number  and  person  of  the  verb.  Thus  ai, 
ogu,  meaning  go ;  abrasai  and  doguaimi,  to-day ;  duduato,  yesterday ; 
dudua,  to-morrow,  we  have  the  following  : — 

Present  ; 
Sing. — 1.  Mou  abrasai  doffuaimi  nai.      Plur. — 1.  Nimo  abrasai  nimoiri, 
„         2.  £ou  abrasai  doguaimi  nai.         ,»       2.  Nigo  abrasai  inmri. 
„        3.  Nou  abrasai  doguaimi  nai.         „       3.  Nei  abrasai  vtmoguiri. 

Past: 
Sing. — 1.  Mou  duduata  no^»  Plur. — 1.  Nimo  dudttatano^. 

,,         2.  Rou  duduata  nogu.  „       2.  Nigo  duduata  nogu. 

„         3.  Nou  duduata  no^,  ,,       3.  Nei  duduata  no^. 

Future : 
Sing. — 1.  Mou  dudua  nai.  Plur. — 1.  Nimo  dudua  niinain. 

„         2.  £ou  dudua  u^airi.  „       2.  Nigo  dudua  tmairi. 

,,        3.  Nou  dudua  n&iri.  „       3.  Nei  dudua  vimsdri. 

Probably  with  a  fuller  knowledge  of  the  language  the  exact 
meaning  of  these  variations  may  be  explained. 

7.  DlBECTIVES  : 

It  is  probable  that  certain  particles  are  used  as  directive  prefixes, 
but  their  exact  determination  is  difficult. 
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OrOj  down.  Orodobi,  to  set  (of  the  sun),  go  down ;  ororua^  come 
down ;  orogurio,  to  blow ;  oromiado,  to  sit  down.  (B'Albertis  has  omiay. 
to  sit,  and  omiei  in  other  vocabularies  is  given  for  stay,  remain.) 

Ori,  up.     Orihoa,  to  stand  up. 

Oto,  away.  Otohoa,  to  leave ;  otumai,  to  send  away  ;  otoai,  to  cut 
down  (away).     MacGregor  has  auto-ogu,  go  away. 

Cf  otigi,  to  put  out ;  otoi,  to  leave  ;  ototoro,  to  tear ;  otaauti  (k),  to 
divide. 

Bmu,  JBenupedudi,  to  believe ;  henumuguruti,  to  repent. 

8.  Suffixes: 

Certain  syllables  are  commonly  affixed  to  verbs  which  sometimes 
appear  without  them,  and  hence  they  must  be  regarded  as  suffixes. 
Such  syllables  are  <t,  di.  Araioro,  arotoridi^  ask ;  arogo,  arogutiy 
speak ;  auodi^  auoduti,  pour ;  bodoro  (Mir.  deskemer),  bodorodi  (Mir. 
deskemereda),  persecute. 

There  is  also  an  appearance  of  suffixes  in  the  words  aurai,  auaruo, 
to  prick,  sew ;  epuruo,  to  hide ;  emsreuiSf  to  scorch ;  emereuti^  to  light  up. 

Several  verbs  denoting  mental  operations  end  in  diro.  Erauidiro^ 
iroidiro,  miiidiro,  to  hear;  kitamodiro,  to  teach;  atamudiro,  to  inter- 
pret {atamuai,  teach);  meragidiro,  emeragidirOj  to  remember,  think. 
Iroruodiro  is  **  to  drown." 

9.  As  an  example  of  the  variety  of  verbal  forms  we  give  the  verb 
ogUf  go,  as  it  appears  in  the  vocabularies.  Unfortunately,  the  compilers 
of  these  have  rarely  given  the  exact  shades  of  meaning. 

(x).  Auto-ogu,  go  away ;  au-ogu,  bring ;  butaH-^gu  ?  where  are 
you  going  ?  ogu^  come,  walk ;  im-ogo-rumOy  to  beckon  to  come ;  ragoU 
ogo^  to  beckon  to  go ;  rogo^  go ;  wiroguri,  he  comes ;  nitariguro  Kananiy 
Kanani  comes. 

(Savage  ms.)  Aguitogo,  go  (Mir.  kei  bakeam)  ;  air-ogUy  walk  ; 
arogoto,  go;  guit-ogu,  go;  kim-ogu,  bring;  n^go-dumo^  go;  ogu^  go; 
ogu-nita^  go,  (Mir.  kei  tabakeam),  ogu-itogu,  gone ;  ogu-niia,  came. 

(D'Albertis).  Agoitogo,  walking;  nitago-ogo,  coming. 

§  VI. — Adverbs, 

1 .    IlTTEBROGATIVE  : 

(fl)  Place. — Boro  f  where  ?  Buaraigo  boro  y  Where  is  the  chief  ? 
Oabo  boro  ?    Where  is  the  road  ? 

MacGregor  also  has :  Ps  boigaro  ogu  f  Where  has  the  boat  gone  ? 
Butanogu  ?    Where  are  you  going  ? 
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(5)  Time,—Bedaiuiof    When?    What  day? 

(c)  Catue. — Ehitagido?  Why?  TThatfor?  Ebitagido  mu oriaif 
Why  did  he  die  ? 

{d)  Number. — Bedamota?  (ks),  bedamutu?  (k).  How  much? 
How  many  ? 

The  word  hedar  or  leda  (k)  translates  the  Miriam  nakof  Beda 
didiri  rogu  ?    What  man  comes  ? 

2.  Place: 

Naitawatawa  (k).  here ;  noboi  rom  (k),  h(;re ;  gonoUy  there  (Mir. 
-dali),  noboi,  there  (Mir.  penoka) ;  nebetaromi  (k),  there ;  ^tVfo  (k), 
further ;  gaime,  distant ;  giatoa  (k),  distant ;  mureso,  far  off ;  «rt*,  urw 
^iptM»,  out  of  sight ;  uapureto,  next ;  taugo  (es),  first ;  dogobe,  round ; 
•eregetei  (k),  downwards ;  i^y^,  back,  alongside  ;  09ua  (s),  upwards. 

3.  Time: 

Abara,   now ;   ot'^t,   then ;    dttduOy   to-day ;  abrasai  (k),    to-day 
cbraduo  (k),   to-night;  duo,  in  the  night;  araporio,   near  sunrise 
dudueri,   duduaere  (k),  in  the  morning;  rfwrfwo  «a/  (k),  to-morrow 
ivaraoit  or  uaro-ito  (m),  to-morrow;   (fo^o,  dogoaimi  (k),  hy-and-by 
duduata,  duduata  sat  (k),  yesterday ;  duotau  (m),  yesterday ;  duomutu 
(k),  day  before  yesterday,  day  after  to-morrow ;  duatata,  on  the  third 
day ;  tagara,  tagaa  (m),  for  a  long  time,  long  ago ;  nanito^  always ; 
iporigaitato,  unending,  for  ever ;  sai  siro,  every  day,  daily. 

4.  Makneb: 

Dopif  likewise,  also  ;  dogo,  yet,  continually ;  minUf  again,  always  ; 
^arigart,  in  vain ;  menae,  secretly ;  uaito,  carefully ;  natural,  only ; 
nouororo,  like  ;  tamai,  openly. 

§  vn. — Fo8tpositton8  and  Local  Nouns. 

1.  The  use  of  the  simple  postpositions,  used  as  suffixes,  have  been 
illustrated  in  the  sections  on  Nouns  and  Pronouns. 

They  are  ro,  na,  of ;  gido,  to,  ito,  to,  for ;  gaut,  from ;  ato,  at,  in ; 
gomoa,  with,  by. 

2.  As  in  Miriam  and  Saibai,  some  nouns  are  used  with  suffixes  to 
indicate  positions.  Those  found  are  :  ou,  sky,  top ;  niro,  inside ;  iri, 
back ;  magumo,  bottom ;  tatari,  a  place  near ;  turi,  middle.  They 
appear  as  ouato,  above ;  niroato,  in  the  inside ;  iriato,  under ;  irtto  edea, 
put  behind;  tnagumoato,  under;  tatarito,  to  near;  turiat,  among, 
between.     8%to,  outside,  is  probably  a  word  of  the  same  kind. 

3.  Other  words  given  in  the  vocabularies  as  equivalents  of  the 
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English  prepositions  are :  Apuo,  beyond ;  goharomi,  at ;  paa,  paha, 
with,  in  company  of,  equal  with ;  pope,  along  with,  equal  to ;  ro^ 
with ;  suffu  (p),  outside  ;  toahutu,  behind.  Uagediai,  around,  is  also  a 
yerb,  to  surround. 

§  viri.   Conjunctions. 

1.  £,  also,  and;  nuairomi,  whether,  or;  numada,  if;  goinagaut^ 

from  this,  because,  for  ;  geho^  thus,  saying ;  gedagebi^  gedogibo  (s),  so^ 

like,  as. 

§  XI. — JEzclamations. 

1$  !  yea !    Iyvau6  /  (k)  Farewell ! 

§  X. — Syntax. 
Words  seem  to  be  arranged  as  in  Miriam  and  Saibai,  but  the  texts 
available  are  too  scanty  to  afford  much  guidance. 

§  IX. — Numerals  and  Measures. 

1.  Numerals. — Only  two  distinct  numerals  appear  to  be  in  use. 
These  are  :  nau,  nao  (k)  one ;  and  netau,  netoa^  or  netewa  (x)  two. 

MacGregor  gives  them  repeated  for  higher  numbers,  thus :  Netewa 
naOf  three;  netewa  netewa^  four;  netewa  netewa  nao,  five;  netewa 
netewa  netewa,  six ;  netewa  netewa  netewa  nao,  seven ;  netewa  netewa 
netewa  netewa,  eight ;  netewa  netewa  netewa  netewa  nao,  nine.  For  ten 
and  numbers  above  he  also  gives  modoboima,  modoboima  nuo,  etc.  In 
these  modoboima  is  probably  a  hybrid  word  composed  of  the  Motu  ima, 
hand  or  five,  and  the  Daudai  word  modobe,  to  complete.  It  would 
thus  mean  the  hands  or  the  finish  of  the  hands,  i.e.  all  the  fingers. 

Savage's  ms.  has  potoraimi,  four. 

The  English  numerals  will  no  doubt  be  introduced.  Thri  for 
**  three  "  is  used  in  the  text. 

2.  Measube. — ^The  only  unity  of  length  is  the  fathom,  dodobu, 
measured  as  in  Miriam. 

§  xn. — Points  of  the  Compass. 
These  are  given  thus  : — 

N.  or  N.W.,  suroma  (k),  uramo  (m). 

S.  sie-raragoro  (x). 

S.E.  uroa  (m),  susu^rarugoro  (x). 

8.W.  sia  (x). 

E.  dibiri'duba  {k). 

W.  sie  (x),  irara-ndumai  (x). 
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XII. — Spbcimiens  of  the  Dafdai  LiK0T7AGE. 
1. — The  Healing  of  the  Lspke. 
{Mark,  %.  40-45.)     • 
{Drom  the  Rev.  E.  B,  Savage^e  translation.) 

40.  Nougido    ogunita      ata     lepera^      a     poputo    omiei,      a 

To  him  eam§       a  etriain      Uper         and       on  knee  tiU  and 

nougido    arago,     gebo,     nmnada    ro    dirino,     ro    muoro    mogido 

to  him  ask  tkns  if  thou       wish         thou         can  me 

dodiai. 

heal, 

41.  Jesu    nougido    nirimogari,     a     tao     otuturo,     a    nougido 

for  him  pity  {had)         and   hand  stretches  out  and       him 

orogiama,     a    nougido    arago,     gebo,     Moro    diriuo;    ro    dodiai. 

touches        and      to  him  says  thus  My  wish        thou       heal, 

42.  Nou    tau    goina    arago,     samuito     leper  a     tanar     oritorai 

He      finish       this         saying  quick  leper        fashion       rises  up 

nougaut,     a    nou    dodiai. 

from  him     and      he       is  healed, 

43.  Jesu    nougido    emeteodoi,    a    nougido    ^m^riai,    a   nougido 

to  him  commands     and       kim  sends  aw^y  and     to  him 

arago,     gebo. 

says  tkus, 

44.  XJaito     damari!      puai     arago     ata     didiri;      oguitogu! 

Carefully         look  not  sPeah     another     person  go 

simera     arapoi     nougido     muguru     buaraigo,       a      agiuai     irio 

thyself         show  to  him  holy  chief  and         give  food 

numabu     Mose     emeteodoi     neigido;      karadabutigaut     ro     tau 

thing  Moses         commands  to  them  a  sign  thou    finish 

dodiai. 

heal. 

45.  Leper  a    oguitogu,     a     mabuedea     no     ouera      arago,     a 

Leper  goos  and  begins  to  word  say         and 

aiago     uagediai;       goinagaut     Jesu      umorotato      tamai     airogu 

says  around  through  that  cannot  openly  walk 

goina  dirimoro;    nou     teapariato     omiei,    a    sirio    arubi    nougida 

thai  country  he      in  barren  place       stays      and  many        men         to  him 

ogu    goi    dirimorogaut. 

came     that         country  from 
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2. — 0&A.D17BT7. 

{FVom  the  same  as  preceding,) 
Oradubu    atauti    sirio    ntunabn — sai,     a     uoog,     a     opn,     a 

God  makes        all  ihingt         day     and   animals    and     earth    and 

on,     a    oromobo,    a    didiii.      Nou    noimarai    kigiro.      Ata    didiri 

sky    and  Msa  and       man.  He         himself  life.  Other       man 

pai    atauti,    umorotato.     Sirio    arubii    a    numabu    nouna    tuogaut. 

not        make  cannot.  Many       men     and       things  his         hand  from 

Nou        iributi        arubia,    a    sirio    tanar    opuato.     I^ou  nimogido 

He    takes  knowledge  of      men       and     all       doings     on  earth.         He  us 

auo     nirimogari.        Noima     mauro     ouato.       Nou    pai      diriuo^ 

greatly  loves.  His         dwelling       in  shy.  He         not       wish,  like. 

gumasa    tanar.       Nou       dogo       meragidiro     arubi      rorodia,     a 

^'bad  actions.  He     continually        rememiers  men  all  and 

neigido     agiuai     aue     geso     numabu,     giropna     numabu.      Nou 

totkem  gives         many      good  things  of  heart  thing.  He 

uaito       erauidiro      didirina      ouera    kudu.         I^ou      Oradubuia. 

carefully  kears  men's  speech.  He  True  God, 

Gesona     nougido  eibomuguruti.     Baba    eso !    Nimo    au    amadi. 

Good  thing       to  him  U  believe.  Father    thanks.        We     greatly    rejoice. 

3. — Jesxt. 
{I^om  the  same,) 
Jesu    Oradubu  na    Mere.      Tagara,    nou    ororua    opuato,     no 

Jesus  GotTs  son,  Formerly       he     came  down     to  earth         to 

arapoi     Oradubu    na     gabo.       Nou     dogo      omiei     sirio     urato, 

show  Go^s  path.  He      remained     stayed       many         year 

8obo    meregaut.      Nou    erhaigiri    Bethlihem,     a       dogo       opito. 

little      from  child.  He         was  horn  and  gradually     grew  up. 

Pai     uba     tanar     auagati.      Nou     dodiai     eiro     koropa    arubi— 

No        had        action  did.  He         healed      many  sick  persons 

togiri,     damaruperi,      a     sirio    durupi     tematema.       Uba     arubi 

skaking  blind  and     many         bodies  sick.  Bad  men, 

nougido     opio     para     Saturo.      Uapureto,     thri    sai,     nou    mina 

him         struck       dead  cross.  Afterwards       three      days       He  gain 

kigiro    oritorai,    a      ioro     ouato.     Ebitagido,  nou    oricbiai?     No 

life  rose         and  ascended  to  heaven.  Why  he  die.  To 

eberiti  nimo   gumasa       mabu.       Nou   nimogido   uarabai   no    geso 

putatoay     our  evil       nature  {origin).     He  us  helps        to       good 

tanar    auagati.      Gesona    nimo    uaratai. 

actions  do  Good  thing       we  P^^y* 
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4. — Sraio  Poho. 

{Eymns.  From  the  sheet  of  Hymns,  Bibliography ,  No,  20.  For  com- 
parison,  the  corresponding  Miriam  version  is  added  from  the  Symn- 
Booh,  No,  13.) 


Daudai. 
2.  Ebttdomoti. 
1.     Baba,     nimo    noboi, 

Faikgr         we  here 

Rogid    erudomoti : 

to  Thee  pray 

£o    pai    araribia, 

Tkou     not        puioui 

Nimo    diriuo    kigiro. 

We  wish  life. 

Bo    nimo    mitidiro, 

Thou        us  hear 

Nimo    roro    uaratai 

We         Thee        pray 

Au    numabu    midobo, 

Great         thing  suitable 

No    nimogido    uagori. 

to  for  us  care  for. 

Nouna    Oboro    Zaga 

His  spirit         holy 

Nimogido    agiuai, 

to  us  give 

Nimogido    erapo 

us  strong 

luio    rorodia. 

days  all. 

Nonna    gabo    arapoi 

His  path         show 

Nimogido    arubi ; 

forus  men 

TJareuo    nimo    girop, 

open  our  heart 

Eoro    ouera    mitidiro. 

Thy         Word  hear, 

TLl,h,  PBOCy  SSB.  ni.,  VOL.  lY. 


Miriam, 

90.    SABiLTH. 

1.  Baba,   keriba  ike, 
Marim  esorerapar : 
Ma  nolo  ki  imuda, 
Ki  edede  lagelag. 

2.  Ma  keribi  asoli 
Keribi  mare  damos 
Gaire  lu  abkoreb 
Ko  keribi  nagri 

3.  Ma  keribi  ikuar 
Mara  Lamar  Zogo 
Eo  keribi  saserim 
Gaire  geregere. 

4.  Mara  gab  natomelu 
Eeribim  uridili 
Biski  keribi  nerkep 
£o  mara  mer  asoli. 
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42.   UlABA  KO  OBAFIT  KOTOB  OX. 

1.     Meriba  au  sererege 


6.  Obodai  Otjato. 

M€9iing    Abeve. 

I^imo    dogo    au    amadi 

We         ttill  greaify    rtijbice 

lesn    na    ouera 

Jesut's  Woni 

Arabi    girop    uarui 

mem         keari       turned 

Uba      eberiti. 

bad       taken  away. 

Tan    lesu    nirimogari 

Finished  love 

Ouato    Satauro, 

em  cms 

Sirio    noxma    koimi 

mli  His        foUcmers 

Orodai    ouato. 

nuet         above. 

Numada    nimo    koropa, 

If  we  sick 

Aue    tematema, 

great  fain 

A    nimo    iuaitato 

and       we  not  like 

Gk>ma        opuato, 

{tobe)tkis         lamdtn 

Nimo  dogo      an     amadi, 

We        still    greatly     rejoice 

A    lesu      an     eso, 

and  greatly    tkank 

Goinagaut    nimo    umoro 

because  we 

Orodai    ouato. 

above. 


Arubi    mabu    keake, 

Men  wkite 

A    arubi    uibu ; 

and       men         black 


Ade  ra  mer  nagri, 
Le  la  nerkep  depegili 

A  uite  giz  adem. 
Emetu  lesu  erapei 

Tumeme  satauro 
Oaire  abara  uerem 

Obapit  kotor  ge. 

Ese  meriba  gimegim 

A  au  asiasi 
A  meriba  obogai 

Abele  geseb  ge; 
Meriba  au  sererege 

A  esoao  Adim, 
Abelelam  meriba  ko 

Obapit  kotor  ge. 

Oaire  kakekake  le 
Pake  golegole; 
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Gaiie  le  nole  lu  kak 

A  gaire  Opole  ; 


Arabi    numabutato, 

men  poor 

A    sirio    Buraigo. 

and    many       chiefs, 

Nei    Oradubu  na    mere 

They  God's  Sou 

Sibomuguruti, 

beltevt. 

Sirio    dirimorogaut, 

many  lands-from 

Orodai    ouato. 

meet  above. 

Puai    oroto    noboi, 

Net  cry  there 

Pai    karamarago ; 

not  scold 

Nei    puai    durngeri, 

they        not  hungry 

Puai    tematema. 

not  sich. 

Kei    dogo    aue    amadi, 

Tlkey       still    greatly     rejoice 

Sirio    sai    mabu, 

every  day 

Sirio    lesu    na      mere 

All         Jesu^s  children 

Orodai     ouato. 

meet        in  heaven. 

9.  Iesu  Obortja. 

Jesus  came  down. 

1.     Oradubu    na    Mere, 

Gods  Son 

Ougaut       ororua, 

from  heaven      came  down 

Ko    kigxro    agiuai 

to  life  give 

Arubi    rorodia. 

men  all. 


Uiaba  Iesu  ra  uei^m 
Gaire  gedelam, 

Uiaba  uridili  ko 
Obapit  kotor  ge. 

L     Nole  ezoli  abele, 

I^ole  ataparet, 
Uiaba  nole  uererege, 

Nole  asiasi; 
Uiaba  au  eererege 

Gaire  gereger, 
Gaire  Iesu  ra  uerem 

Obapit  kotorge. 

24.    ISSU  J&DE   BA   UbBEH. 

.     Iesu  Ade  ra  Uerem, 
Eotolame  uatabu, 
Ko  edede  nakuare 
Le  gize  uridili. 

t2 
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An      tanar    kauitato 

GfwU      acHotu         right 

lesu      uaito      arapoi ; 

canfuUy         tkom 

Nou    nimogido    uosa 

He  tout  give* 

Noima    geso    jauali. 

His  good        Book, 


2.      Gaire  tonar  barkak 
lesu  natomertare : 
£  meribi  nakuare 
Abara  jauali. 


Nou    satauro 

oriai, 

3.      E  emetu  eumida: 

He            cross 

died 

I^ou    mina 

oritorai, 

E  cdede  akaida : 

He         again 

rose 

Nou      ouato 

omiei, 

E  emri  kotore  ge, 

He        in  heaven 

No    nimoinG 

sits 

lo    auri. 

Ko  meribi  dasmere. 

Nimo      aue      uaratai 

We        greatly  ash 

Nouna    Oboro    Zugu, 

His  spirit  holy 

Nimogido     uarabai, 

us  help 

luio    rorodia. 

ilays  all. 


4.      Meriba  abi  dames 

Abara  Lamar  Zogo : 
Meribi  upinati 
Gaire  geregere. 


10.   ISSU  KA   NntlKOGASI 
Jesus*s  love, 

Satauro !    Satauro ! 

Cross  Cross 

Kimo    dogo      eso. 

We  sttll        thank 

lesu    oyato    oriai, 

upon  {it)      died 

No     kigiro    uosa, 

to         life  give. 


22.  Sataubo  Dieiapob. 
1.     Satauro!    Satauro! 
Meriba    esoao, 
lesu  emetu  eumida 
Mi  edede  nakuar. 
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2.     lesu  mi  omare 

lesu  mi  aseser 

lesu  kotor  ge  emeri 


2.      Au     nirimogari 

Greai  pity 

lesu    nimogido ; 

forus 


lesu      ouato      omiei, 

in  heaven         sits 

No    nimo    uarabai. 

to  MS  help. 


3.     lesu    pai    diriuo 

net         wish 

Nimo    no    oriai ; 

tts  io         die 

Nou    nimo    nirimogari, 

Me  us  toves 

Nimo    rorodia. 

us  all. 


E  meribi  dasmer 

3.      lesu  nole  la  kak 
Meriba  eumida 
E  gaire  le  au  omare 
Le  giz  uridili. 


4.     Nimo  eberiai 

We  east  away 

Aue  uba    tanar, 

many  bad       actions 

No    lesu    geso    Buraigo, 

to  good  chief 

Auri  kauitato. 

follow  right. 


4.      Mi  naba  ademe 

Gaire  adud  tonar 

Ko  lesu  debe  Opole 

Irmili  barkakem. 


lesu    geso     Masta, 

good        Master 

Nimo    atamuai 

us  teach 

Boro    diriuo    auogati, 

Thy  wish  do 

Sirio    sai    mabu 

ail  days. 


5.     lesu  dobe  Kole 
Ki  ereuereme 
Mara  lagelag  ikeli 
GFair  gereger. 
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XIII. — ^Dattdai  and  English  Yocabulabt. 

This  Vocabulary,  of  some  2000  words,  is  compiled  chiefly  from  the 
MS.  Yocabulary  of  Rev.  E.  B.  Savage  (mb.  7),  the  Mowat  Yocabnlaries 
of  Haddon  (ms.  2),  and  Mr.  E.  Beardmore  (ms.  1),  and  has  been 
greatly  extended  by  the  Kiwai  Vocabulary  of  Sir  William  MacGregor 
(Nos.  22  and  23).  Words  have  also  been  added  from  the  texts  (Nos. 
19, 20),  and  from  D'Albertis  (No.  9).  h  indicates  the  Mowat  dialect ; 
XB,  the  Mowat  of  Beardmore  ;  p,  Ferem ;  k,  Kiwai  of  Mac  Gregor ; 
xs,  the  Eiwai  of  B«v.  E.  B.  Savage;  f,  mouth  of  the  Fly  River,  from 
some  us.  notes  by  the  Eev.  James  Chalmers,  relating  to  some 
ethnographical  specimens,  many  of  which  are  in  the  British  Mnseum ; 
the  figures  in  brackets  refer  to  the  illustrations  of  these  objects 
in  Ethnographical  Album  of  the  Facific  Islands,  by  Edge  Fartington 
and  Heape  (vol.  n.).  A  few  words  have  also  been  added  from 
Domori  Islands  in  the  Fly  Estuary. 

abara  (u),  n.  to-day. 

abara,  abra,  ad,  now. 

abarkai,  v,  to  come.    Mir.  tabarki. 

abea  (ic),  n.  a  woven  bag,  like  a  net. 

abera,  n.  father.     Gf .  baba. 

aberaburii  (e),  n.  aunt. 

aberuti  (x),  v.  to  boil ;  obo  aberuti,  r.  water  boils.     Cf .  bibiriti. 

aberuti  (x),  v.  to  leak. 

abidiro,  abidiru  (x),  v.  to  paddle.     Cf.  aibi. 

abidiru  dubu  (x),  n.  oarsmen. 

abo  (x),  n.  house  posts. 

abode  (x),  n.  a  song.    Cf.  wasare,  poho. 

abori'ora  (xb),  to  micturate. 

aborohi,  n.  good  spirits  who  inhabit  the  Megapodius  mounds.  They 
come  to  men  in  their  sleep,  and  tell  them  where  to  find 
dugong,  turtle,  and  fish,  and  where  to  make  fruitful  gardens. 
Ann.  Bep.  1894,  p.  58. 

abraduo  (x),  n.  to-night. 

abr&sai  (x),  n.  to-day.     Cf.  doguaimi. 

adabuai,  v.  to  marry ;  a.  married. 
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adabttti,  v.  to  meet  in  one  place,  to  add,  to  spell,  to  place  one  upon 

the  other, 
adagauri,  v.  to  step  over. 
ILdiga  (h),  adigo,  n.  an  armlet  of  rattan  worn  to  defend  the  left  arm 

from  the  bowstring, 
adimo,  n.  evening ;  afternoon.     Cf .  erasugumai. 
adina  (m),  a.  good, 
adina-pua  (k),  a.  not  good,  bad. 

adiowera,  adiowara  (k),  n.  good  talk.     Cf .  adina,  wera. 
adipirudureru  (k),  a.  bright, 
adiriti,  v,  to  smear,  to  anoint, 
ado  (k),  n.  a  cap. 
ado,  r.  to  allow, 
adorowa  (k)  =  adomti. 
adomti  (k),  v.  to  thatch  (?) ;  weii  adomti,  weri  adorowa,  v.  to  make  a 

roof, 
aga,  n.  an  anchor. 
agaba  (?)  agaba  t^riko  (m),  «.  to  cut  with  a  tomahawk  ;  agaba  giri  (m), 

i;.  to  cut  with  a  knife, 
agadioti  (ks),  t;.  to  stir  up. 
agamu  (m),  n.  the  cheek.     Cf.  ogomu. 
agareba  (h),  n.  a  fern  used  as  food, 
agasipi  (s),  n.  a  turban, 
agati  (k),  v.  to  wave,  of  feathers. 
agiriti,  t^.  to  haul. 

agiwai,  v.  to  give.     Cf .  ua,  uosa,  nimona,  noosa. 
agoago  (k),  n.  a  yellow  dye.     Cf.  so\«ora,  madira. 
agoita  (ic),  v^  get  out  of  the  way. 
agoitago  (h),  n.  walking, 
aguitogu  =  lOr.  kei  bakeam. 
agnmanakai  (f),  n.  a  charm  stuck  in  a  canoe  when  going  turtle  or 

dugong  fishing  (pi.  203). 
agurabai(?) 
agurabuti  (k),  i;.  to  pluck ;  pasa  agurabuti  (k),  i;.  to  pluck  feathers 

from  a  bird, 
agurubai  (k),  v.  to  dig. 

ahima,  <^.  to  go  in  a  boat,  to  pass  over  the  sea.     Mir.  atiem. 
ahera,  n.  a  centipede. 
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ahamna,  v,  to  arise. 

ai  (k),  v.  to  go. 

aibi  (m),  w.  a  paddle  oar;   abidiro  (k),  aibidira  (m),  v,  to  paddle; 

abidiru  dubu,  n.  oarsmen, 
aida  (p),  n.  mother.    Cf.  mau,  ida.    (Also  given  as  k  by  MacGregor.) 
aidimuti,  f .  to  choke, 
aidomai.  v,  to  cover  (sing.). 

ai^na  (m),  n.  a  species  of  snake  (Saib.  elma),  the  same  as  bigu. 
aimagoiti,  conj,  then,  so  that, 
aiodori  (k),  v.  tide  goes  down  the  river, 
aipura  (k),  n.  a  handle.     Gf.  dudu,  dudupo. 
aira  (ic),  n.  the  lower  limbs. 

airerea,  v,  to  have,  get,  possess.     Mir.  nagri.     Cf .  inula, 
airimaheruo,  a.  bright,  shining.     (Mir.  zorom).     Cf.  airimeraa. 
airimerigodoi  (k),  v,  tide  goes  out. 
airimerua,  n.  lightning, 
airimetaruti,  f .  to  look  round.    Mir.  £gSli. 
airioridoro  (k).  i;.  to  rise,  of  the  sun.     Cf.  oritorai. 
aire,  n,  the  foot ;  airona,  stocking  (?),  Mir.  teter  wali ;  airo  gabo, 

sole  of  foot,  shoe.     Cf .  sairo. 
airodori  (?) 

airogabo,  n.  sole  of  foot,  shoe, 
airogo,  airogu,  v,  to  walk,  to  walk  about, 
airoriro  (k),  r.  tide  comes  in. 
airoToro  =  Saibai,  gurgui  uzar,  Mir.  digemili  ^ss).     The  meaning  is 

not  given  (probably  means  going  round  about.    Cf.  airoriro). 
airorosoriauti  (k),  n.  ache, 
airupata  (m),  n.  the  feet.     Cf.  airo. 
aiwadi  (?)  misprint  for  amadi.     In  (is)  given  as  equivalent  to  Mir. 

sererge. 
amadi,  v,  to  rejoice.     Mir.  sererge. 
amaditi,  i;.  to  bind  round, 
amahaudia,  v,  to  go  down. 

amahiri,  amairi,  c.  to  squeeze,  press  together,  connect,  join, 
amamurika,  v,  to  fight, 
amario,  v,  to  fast,  go  without  food, 
amawitu  (k),  n.  a  venomous  snake, 
ame  (?),  n.  a  kind  of  dye. 
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amedei  (s).  a,  inland,  to  the  bush. 

ameduti  (k),  v.  to  twist,  of  a  snake.     Cf .  garamaduti,  amaditi. 

ameopuTo  (h),  ».  a  gourd  for  carrying  lime. 

amesosogoro  (f),  n.  a  charm,  shaped  like  a  sausage,  fastened  to  the 
holes  in  the  rim  of  the  ear  of  lads  when  initiated,  made  of 
young  frond  of  sago  palm,  and  dyed  with  ame  (pi.  193,  4). 

amiaupu,  n.  a  bottle  (?  water  skin.) 

amiditi  (s),  auera  amiditi,  ».  a  rumour. 

ami-igerai  (m),  r.  to  haul  taut. 

amiopuru  (e),  n.  a  lime  gourd,  =>  ameopuro  (h). 

amo  (h),  n.  the  breasts ;  milk,  (s). 

amoiopo  (h),  n.  the  mammae.     Cf.  amo,  iopu. 

amoisi  (k),  t^.  to  suck,  of  a  child  at  the  breast.     Cf.  amo. 

amu  (h),  =  amo. 

amura  (k),  n.  the  bird  of  Paradise,  ParadUea  Raggiana, 

amutia  v.  to  put  out  the  hand  or  foot.     Mir.  itir. 

anega  (ic),  n.  Calladium  esouUntum ;  taro. 

apararubi  n.  a  guest,  a  stranger.     Mir.  sub  le. 

aparatara,  n.  an  ant. 

apate  (m),  n.  =  epate. 

aperarubi  (k)  =  apararubi. 

apisau  (x),  n.  a  spider.     Cf.  gaira. 

aporu  (m)  =  epuru. 

apuo,  prep,  beyond,  on  the  other  side  of,  Mir.  apek  ;  ».  a  part,  remain- 
der.    Mir.  kaier. 

aputi  =  Mir.  atatko,  Saib.  malan  (ks). 

&ra  (ic),  n.  a  fence. 

araberiimo  v.  to  fight,  to  strike.     Cf.  korodia. 

aradimai,  v.  to  cover  over  {plur,).     Cf.  asidimai. 

aradiri  (m),  n.  red  earth. 

aragiria  (h),  v.  fight  him. 

arago,  r.  to  speak. 

aragotai,  aragoto,  v,  to  carry  on  the  shoulders. 

araia  (k),  n.  heat,  sweating.     Cf.  era,  eraia. 

araigiri,  v.  to  be  bom,  to  go  out.     (Mir.  osmelu).     Cf.  erhaigiri. 

aramiditi  v,  to  keep  one  waiting  when  another  has  sent  him.  (Mir. 
bamesili,  Saib.  nurai). 

aramorubi  (k),  n.  God,  apparently  from  aromo,  sky,  and  arubi,  man- 
kind.    Cf.  oradubu. 
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arapoi,  v»  to  show. 

arapori,  araporia,  v.  to  differ,  to  divide. 

araporio,  n.  time  near  sunriBe.     Mir.  gereger  osakeida. 

ararabia,  araribia,  v,  to  cast  out,  to  thrust  out. 

ararupo,  v,  to  burst.    Mir.  arperik. 

aratabuti  (k),  a,  all. 

arategere  (k),  i^.  to  carry  under  the  arm. 

aratiaiado,  v,  to  taste.     Mir.  tepdesker. 

aratoro,  v,  to  ask  [aratorodi,  aratorodoi]. 

arawai,  v,  to  clothe.     Mir.  ami.  Saib*  angai. 

ari  (h),  V,  to  sing. 

ariaga  (h),  n.  a  fishing  line. 

aribamo  (s),  n.  a  species  of  banana. 

arigiti  (k),  t^.  to  scratch,  shave. 

arigoita  (h),  v.  to  get  out  of  the  way. 

arima,  n.  blood ;  anma  ne,  dysentery. 

arimina  (pm),    n.   a  fish.       Given  as  x  also  by   MacGregor.     QL 

irisena. 
aro  (k),  n.  a  large  rattan  cane. 

arogo.  V,  to  speak  ;  to  ask,  bid  (k)  ;  n.  a  message  (x). 
arogoto,  V.  to  go. 
aroguti,  v,  to  speak.     Gf.  arogo. 
aromi  (?) 
aromo  (m).  n.  heaven,  the  sky.     Said  to  be  inhabited  by  white  people 

with  white  hair  and  beards, 
aromorubi  (k),  ».  the   inhabitants  of  aromo j  n.   earthquake.      GL 

momorua. 
am,  V.  to  sow  (sing,).    Cf.  iboriti. 
arua,  a.  some.     Mir.  uader,  Saib.  durai. 
arua  (u),  n,  a  species  of  snake  (Saib.  tabu) ;  erawa  arua  (h)  ;  n.  a 

poisonous  snake, 
ambi,  n.  mankind  (h)  ;  many  men  (xs) ;  an  assembly  (x).    (Mir.  gaire 

le.)     Gf.  dauari,  auarubi. 
arubia,  v,  to  fiy.     Gf .  uarubia. 
arumo,  n,  the  penis, 
ammo  (x),  n.  a  heavy  thunder  shower. 

aruo,  n.  neck.     (Given  in  Savage's  Voc.  as  equivalent  of  Mir.  tabo.) 
asidimai  (x),  v.  to  cover.     Gf.  aradimai. 
asio  (x),  V.  to  cut  with  a  knife.     Gf.  itouti. 
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aaio,  i;.  to  sneeze. 

asioro  (k),  v,  to  bale ;  obo  asioro,  to  bale  out  water. 

aoBopu  (k),  n.  the  armpit ;  asisopu-muso,  the  hair  of  the  armpit. 

asumo  (k),  n.  a  variety  of  sweet  potato  ;  keakea  asumo,  a  white  variety ; 
dogodogo  asumo,  a  red  variety. 

&ta,  a.  another,  other. 

atamuai,  v,  to  teach. 

atamudiro  (k),  v.  to  interpret,  translate. 

atapia  (m),  n.  paper. 

atari  (k),  n.  the  lobe  of  the  ear,  (when  long  and  torn).     Gf .  usia. 

atatiai,  v,  to  detest,  hate,  be  disgusted  with. 

atauti,  r.  to  make. 

ateria,  v.  to  out-run,  to  pass  by. 

atima  (Domori),  n.  cap  used  by  Obere,  bush  tribe,  in  dancing  and 
fighting  (pi.  191,  3) ;  atima-ata,  net  worn  by  Obere  on  head 
when  in  mourning  for  parents  or  wife  (pi.  191,  2). 

ILtio  (h),  n.  a  fern. 

ato,  suffixy  in,  at,  on. 

atiimiai  (k),  v.  to  fill  up. 

atumiai,  v,  to  catch  fish. 

aturupo  (k)  (f),  n.  the  bowl  for  the  waduru  or  pipe  (pi.  188,  1  j. 

au  (?),  au-tuburo  (v),  n.  the  stomach. 

auagati,  v,  to  do,  make.     Of.  wogati. 

aiiaguama,  v,  to  speak  ill  of.     (Mir.  desauersili.     Saib.  gegedopugan.) 

auana  (p),  ».  a  man.     Gf .  didiri,  arubi,  dauari. 

auarubi  (p),  n.  many  men.  Mir.  gaire  le.  The  Mir.  le  giz  is  trans- 
lated by  the  Daudai  dauari. 

auamo,  v,  to  sew. 

aue,  a.  tight,  fast,  firm. 

aue,  a.  plentiful,  numerous. 

auera  (k),  n.  speech,  language ;  quera  amiditi,  n.  rumour.     Gf.  ouera. 

augaruharuru,  f?.  to  follow.     Gf.  ougi. 

aula,  a.  bigger.     Gf.  Mir.  kale. 

aumaro  (k),  n.  a  species  of  banana. 

auo,  a,  large,  great,  big  ;  auo  obo,  n.  deep  water.  Gf.  oromoito ;  auo 
pe,  n.  a  ship. 

auo  duTupi  dubu  (k),  a,  corpulent,  lit.  big  body  man.  Gf .  Motu,  nuana 
bada,  corpulent,  lit.  his  belly  big. 

auoauo,  a.  very  large. 
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auodoi,  V,  to  spill. 

auoduti,  V,  to  spill. 

auogu  (x),  V.  to  bring. 

auomaro  (k),  n.  a  species  of  banana. 

auoto,  V.  to  plait. 

aurai,  auri,  v,  to  put  forth. 

auti  (?)  ot^uti  (k),  v.  to  divide. 

antooga  (x),  r.  to  go  away. 

autuburo  (m),  n.  the  stomach  (D'Albertis).     Cf.  auo,  tuburo. 

awadan,  n.  a  species  of  banana. 

awado  (?)  tepetepe  terisi  awado  (k),  v*  to  flog. 

awaia  (k),  n.  a  pelican. 

awo  (k),  a  jelly  fish. 

awogu  (m),  v.  come  here.     Cf.  ogu. 

awua  (m),  n.  plenty.     Cf.  aue,  auo. 

awugo  (f),  n.  belt  worn  by  young  men. 

Baba,  n.  father  (in  vocative  only).     Cf.  abera. 

baga  =  bago  ;  bagamuo  (m),  n.  the  beard. 

bage  (x),  «.  white  shells  (?).     Cf.  bata. 

bagi  (m),  «.  a  belt  worn  in  a  dance ;  a  girdle  (k). 

bago  (h),  n.  the  chin ;  bagamuo,  n.  the  beard. 

bagoro  (k),  n.  a  variety  of  sweet  potato. 

bagu  (m),  =  bago. 

baika,  baiko  (x),  «.  a  trade  bag,  a  sack ;  auo  baiko,  large  sack  ;  sobo 

baiko,  small  sack.     (Probably  introduced  from  Eng.  bag.) 
b&na  (ic),  n.  a  partner  (in  dance), 
bane  inatoroa.     Mir.  be  iwaokai,  streaks  of  light  at  sunrise.     Cf.  Mir. 

be,  iwaokai. 
bani,  n.  the  faint  light  before  daybreak, 
bano  (x),  n.  a  long,  thin  centipede, 
bara,  n.  a  sheet  of  metal.     Cf .  malili,  mariri. 
barahoro  (ii),  w.  the  ribs.     Cf.  barasoro. 
barako  (x),  n.  a  variety  of  yam. 
baranedo  (x),  n.  a  variety  of  banana, 
barasoro  (x),  n.  the  ribs.     Cf.  barahoro. 
ban,  n.  the  end  (x),  n.  blade  ;  point  of  a  palm  frond ;  bari-ato,  at  the 

last,  until. 
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baribari,  a,  young,  of  a  coconut. 

baroma  (k),  n.  a  pig. 

basabasa  (k),  n.  a  net  for  fisb. 

bata,  n.  a  giidle,  belt ;  a  long  band  used  for  carrying  firewood ;  cuirass 

of  cane.     (Mir.  wak.) ;  bage  bata  (k),  a  leather  belt;  poto 

bata  (k),  a  belt  with  white  shells.     Cf ,  bagi. 
bata  {k),  a.  thick, 
batamere,  (f),  n.  a  frontlet, 
be, 

bedaiuio  ?  an  interrogative  particle.    Mir.  na  ? 
bedamota  ?  bedamutu  (k),  ad,  how  many  ?    Mir.  naket  ? 
bedana  (x),  pron.  which  one. 

bedar  ?  'pron.  interrog,  what  ?    Mir.  nako.     Gf .  bertu. 
begnbe  (p),  jeVs  harp.     Cf.  pekupe. 
benupedudiy  v.  to  think,  believe.    Mir.  odaratare. 
benumuguruti,  v.  to  repent.    Mir.  obazgeda. 
beo  (m),  the  liver. 
ber,  n.  a  boar's  tusk, 
bereburo  (h),  n.  a  girl, 
berego  (s),  n.  a  variety  of  banana, 
beromamu  (f),  n.  a  kind  of  arrow, 
berseai  (x),  v.  to  throw  away ;  leave  off !     Cf .  isiro. 
bertu  (m),  pron.  what  ? 
bes^re,  beseri  (ks),  n.  a  girl,  an  unmarried  woman;  daughter  (s). 

Cf .  bueri. 
besi,  a.  slow,  difficult,  moist,  heavy  (of  the  eyes).  Mir.  beber,  wapum. 
betnro  (x),  pron,  interrog.  who  ?    Cf .  botur. 
beu  (x),  n.  the  liver ;  imuru  beu  (x),  n.  the  spleen, 
bibiriti  (x),  i;.  to  boil  (active)  ;  iro  bibirtti,  to  boil  food, 
bidibidi  (x),  n.  a  pendant  of  shell  worn  from  the  neck.     ?  dibidibi. 
bidu  (x),  n.  a  shark.     Cf.  biju. 

bigi  (ic),  n.  the  coccyx ;  the  loins  (x) ;  the  back  (Beardmore). 
bign  (m),  n.  a  species  of  snake,  so  called  by  the  bush  men.     (Saib. 

elma.) 
biju  (m),  n.  a  porpoise.     Cf .  bidu. 

bio  (f),  ft.  post  of  house  on  which  trophy-skulls  are  suspended, 
biroro  (m),  «.  scolding,  (D'Albertis).     Cf.  wiroro. 
boa  (x).  n.  a  variety  of  yam. 
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bobo,  n.  a  lagoon,  a  pool ;  a  bog,  swamp  (x) ;  an  excayation,  well, 

water  hole  (x)  ;  obo-bobo  (x),  a  lagoon, 
boboku  (f),  a  kind  of  arrow, 
bobua  (?  bobo),  edea  bobna  (x),  n.  a  grave, 
bodoro,  n.  the  breast ;  the  chest,  bosom, 
bodoro,  V,  (?  to  hunt  or  persecute)  in  Savage's  mb.  as  equivalent  of 

Saibai  wakaean,   Miriam  deskemer.      Plur.   bodorodi  «=  AGr. 

deskemereda. 
boia  (x),  n.  a  variety  of  banana, 
boigaro  (?) 

bomakiwa  (f),  n.  boar*s  tusk  worn  as  a  pendant  from  neck.  Of.  boromo. 
home  (f),  n.  a  headdress  worn  in  fight  and  dance, 
boo  (m),  v.  to  fight.     Cf .  boso. 
borguborgu  (x),  n,  baggage  =  burgoburgo ;  borguborgu  sirio  (x),  n. 

wealth  or  property  (plenty  of  baggage), 
boro,  ad,  interrog,  where  ? 
boroboro,  a.  rotten. 

boromapoa,  «,  a  dance  held  before  a  pig  hunt.     Cf .  boromo. 
boromo  (x),  n.  a  variety  of  banana, 
boromo  (k),  =  baroma,  buruma. 
boso  (x),  v.  to  fight;  n.  war;  boso  didiri,  n.  a  warrior;  wasare  bosoy 

n.  or  !>.  whistle.     Cf .  boo. 
botama  (m),  n.  cloth ;  kari  botama,  n.  white  cloth, 
botuna,  pron,  interrog.  whose  ? 
botur,  pron,  interrog,  who  ? 
bramger&ma,  bramgerima  (m),  n.  sister, 
buama  (x),  «.  the  cowry  shell.     Ovulum. 
buaraigo,  n.  a  chief.    Mir.  opole,  tarim  le.     Cf.  mamoosi. 
bubu  (x),  n.  a  fog. 
bubuama  (x),  n.  a  variety  of  banana, 
bubuere  (x),  n.  a  cloud, 
bubugiro  (x),  n,  a  variety  of  banana, 
budano  (x),  n.  a  variety  of  yam. 
buere  (p),  «.  a  girl,  an  unmarried  woman.     Cf.  besSri. 
buSrm^ri  (p),  buere-m^re  (m),  «.  a  little  girl.     Cf.  buere,  m^re. 
bugomu  (x),  n.  a  cicatrix.     Cf,  nato. 
buku  (x),  n.  an  owl. 
bumese  (x),  «.  a  white  Hly. 
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bargoburgo  (k),  n.  baggage. 

bnrkoma  (k),  ».  whitebait ;  burkoma  orobai,  v,  to  catch  whitebait. 

boroburo  (p),  n.  the  cylindrical  drum  with  annular  ends  (pi.  189,  6). 

burn  (k),  v.  to  break. 

burn,  a.  empty ;  obo-bimi,  empty  of  water. 

bora,  n.  the  outside  ;  bum-mouro,  the  outside  of  a  place. 

buruma  (h),  n.  a  pig. 

buruma  (k),  n.  a  variety  of  yam. 

burumamaramu  (f),  a  bull-roarer :  when  used  all  women  and  children 
leave  the  village  and  go  into  the  bush.  The  old  men  swing  it 
and  show  it  to  the  young  men  when  the  yams  are  ready  for 
digging  (May  and  June).  The  name  evidently  signifies  ''  the 
mother  of  yams  "  (pi.  201,  2). 

buTuru  (Domori),  n.  a  headdress  used  in  dancing  and  fighting. 

busere  (x),  «.  a  girl ;  busera  (p),  a  young  girl. 

bntauogu  (k),  v.  where  are  you  going? 

dadara  (?),  dadara  dubu  (k),  n.  a  fool.    Cf .  karatai  duba. 

dadu  (k),  n.  a  bunch  of  grass  tied  on  a  pole  and  stuck  up  on  a  canoe, 

hence,  a  flag, 
dagoi  (h),   i».  a  head-dress  made  of  cassowary  feathers  worn  in 

dances, 
daguri  (k)  (p),  n.  a  head-dress  of  black  feathers.     Cf .  dagoi. 
damari,  n.  the  eyes  (Mir.  pone) ;  the  eyeball  (k)  ;  damari  muo  (h),  n. 

eyelash  or  eyebrow;   damari  tama,  eyelid  (s);  damari  ged& 

(x),  n.  ophthalmia. 
damari,  v.  to  shut  the  eyes,  to  consider.    (Mir.  erkepasam.) 
damarupere,  a.  blind.    Mir.  sadmer. 
damedame  (x),  to  swim. 

damo  (k)  (?),  oromo  damo,  n.  the  ocean.     Cf.  oromo. 
dapurkup  (h),  n.  a  necklace, 
daradari,  a.  foolish. 
darapi  (?). 

darimo  (k),  n.  a  house  for  men. 
dan  (m),  sago. 

dauari,  n.  men.     (Mir.  le  giz.)     Cf.  auarubi,  arubi. 
dannomu  (k),  a  stone  axe. 
dawane  (x),  n.  the  summit. 
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debiridaguri  (Domori),  n,  short  head-dress  worn  in  dancing  and  fight- 
ing (pi.  191,  4). 
dewara  (k),  «.  the  yaws, 
di  (k),  n.  a  pig  net. 
dibadiha,  n.  a  dove, 
dibi,  a,  full.     Mir.  osmeda. 
dibidibi  (h),  n.  the  round  shell  ornament, 
dibiridnba  (k),  n,  the  east, 
didididi,  a,  fast,  quick ;  t?.  to  be  quick. 

didiri  (ks),  n.  man,  mankind;  men  (k).     Cf.  auana,  dauari,  arubi. 
diridiri  (k),  a.  brown ;  ».  a  variety  of  sweet  potato, 
dirimo  (k),  n.  the  ground, 
dirimoro,  n.  land,  country. 

dirioro  (k),  a.  venomous,  of  snake ;  n.  a  venomous  snake, 
diriuo,  v,  to  desire,  to  wish ;  diriuo-tato,  pai  diriuo,  a.  unwilling, 
diro. 

diruo  (k),  n.  or  v.  purpose, 
diware  (k),  =  diwari. 
diwari  (u),  n.  the  cassowary, 
diwari  (f),  n.  dagger  made  of  leg  bone  of  cassowary,  also  used  for 

opening  coconuts  (pi.  193,  2), 
doa,  V,  to  murmur  (Mir.  wekuge) ;  don't  want  to  go  (m). 
dobari  (m),  =  dubari. 
dobi  (m),  =  idobi. 

doburu  (h),  n.  the  pelican.     C^.  awaia. 
dodiai,  v.  to  save,  to  heal, 
dodo,  n.  a  bed. 

dodo,  n.  the  shore,  beach,  coast,  land.     Cf.  dodoro,  tuturuo. 
dodobu  (k),  n.  a  fathom, 
dododenamati  (m),  v,  to  forget, 
dodogontmati  (e),  v.  to  forget, 
dodonamatigi,  i;.  to  forget.     Mir.  okataprik. 
dodoro  (k),  «.  the  coast.     Cf.  dodo,  tuturuo. 
dogo,  n.  a  torch,  flame,  lamp.     Mir.  be.  Saib.  buia. 
dogo,  ad,  yet,  still,  by  and  by,  continuously  (Mir.  mena)  ;  f^.  imperative, 

hold  on !  wait  a  bit.   (Mir.  warem.) 
dogoaimi  (k),  ad,  by-and-by. 
dogobe  (k),  a,  round  ;  dogobe  sagana  (k),  n.  full  moon. 
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dogodogo  (x)y  a.  red ;  dogodogo  asumo,  n.  a  red  sweet  potato, 
doguaimi  (x),  n.  to-day. 
dokatota  (e),  v.  to  hack,  said  of  the  sago  palm, 
dokitotiti  (e),  n.  the  fireplace  frame  in  a  house, 
dopi,  ft.  the  stomach.     Mir.  kem. 
dori  (f),  n.  a  headdress  worn  in  the  dance  only, 
dorogra,  a,  false, 
doto  (e),  ».  the  hip. 

don  (e),  n  sago ;  don  iopn,  a  cone  of  sago ;  dou  tarame,  n.  sago  in  a 
small  roll;  isi  dou  (m),  n.  cooked  sago.     Of.  siahu.     ''  Sago  is 
prepared  hy  the  women  ;  it  is  put  up  in  small  rolls  about  two 
inches  in  diameter,  called  '  dou  tarame,'  and  in  large  bundles 
about  one  foot  or  nine  inches  in  diameter,  and  about  three  feet 
in  length,  wrapped  round  in  leaves,  and  stiffened  by  the  midrib 
of  sago  leaves  tied  on  to  it.     These  bundles  are  called  '  dou 
siahu.'     It  is  eaten  roasted  in  leaves  or  on  the  coals,  or  made 
into  a  pie  with  clams  in  the  shell." — Mac  Gregor,  Beport,  1890, 
p.  40. 
doulL  (e),  v.  to  kill  (a  mosquito). 
dri  (m),  n,  a  white  feather  head-dress, 
driomoro  (m),  n.  earth,  soil.     Cf.  dirimoro. 
dua. 

duatata,  ad.  the  third  day  since,  the  third  day  hence, 
dubari  (h),  n.  banana. 
dubi  (h),  n.  the  upper  part  of  a  water  spout, 
duboro  (e),  n.  pandanus  ;  duboro  pasa,  n.  pandanus  leaf ;  tiro,  n.  mat 

made  from  pandanus. 
dubu,  a,  male  ;  n.  a  husband  ;  man  (u). 
dudi  (s),  n.  the  mainland  on  the  right  bank  of  the  Fly  River, 
dudu  (e),  n.  a  handle ;  a  fanshaped  tomahawk.     Cf.  dudupo,  aipura. 
dudu  (e),  n.  a  reed, 
dudu  (e),  n.  a  variety  of  banana, 
duduaere  (e),  n.  the  morning, 
duduaereta  (e),  n.  the  fore-noon. 

duduata  (e),  n.  yesterday ;  duduata  sai  (e),  n.  yesterday, 
duduere,  ad.  in  the  morning. 

duduo,  ad.  yesterday,  to-morrow;  duduo  sai(E),  ad.  to-morrow, 
dudupo  (e),  n.  a  handle,     Cf.  dudu,  aipura. 
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dumehe,  n.  a  row  of  men,  a  generation.    Uir.  nosik. 

dnnini  (k),  (?),  in  Mac  Qregor's  voc.  given  for  *  squirrel/  but  there 

are  no  squirrels  in  Eiwai. 
duo,  n.  night,  ad.  in  the  night.    (D'Albertis  gives  duo,  day.) 
duomuto,  diiomutu,  n.  to-day  (k)  ;  ad.  the  day  after  to-moirow,  the 

day  before  yesterday;  after, 
duotau  (h),  n.  yesterday ; 
dupamutu  (f),  n.  a  kind  of  arrow, 
dupu  (m),  n.  elephantiasis. 

durugere,  9.  to  be  hungry ;  n.  hunger;  obo  durugere,  a.  thirsty, 
durugi  (x),  V.  to  dine, 
durugi,  n.  darkness ;  a.  dark, 
durugidurugi,  a.  dark, 
durupi,  n.  the  body ;  trunk  or  stem  of  a  tree ;  durupi-nibo,  n.  a 

perfume,  lit.  body  scent.     (The  Mir.  geme-lag  has  the  same 

meaning) ;  uibo  durupi  (x)  an  albino ;  durupi  tato  (x),  a.  feeble 

(no  body) - 
durupiwoa  (m),  a.  lazy. 


£,  eonj.  also,  and.    Mir.  pako. 

ea  (x),  n.  a  spade. 

eamo  (x),  v.  to  squeak,  of  birds. 

SbSriai,  ad,  away ;  v.  to  put  away. 

eberiti,  v.  to  cast  away,  to  throw  away. 

ebeta,  jpnm.  inUrrog.  what  ?  what  thing  ?  Mir.  nalu. 

ebia,  v.  to  break. 

ebiari,  v.  to  be  unable.    Mir.  nab.     Saib.  ian. 

ebiba  (h),  n.  stone.    Cf .  nora. 

ebitagido,  ad,  interrog.  how  ?  why  ?  lit.  for  what  thing.    Cf .  ebeta, 

gido. 
ebonupoe  (x),  n.  the  heel. 

edamari=damari,  idamari;  edamari  muso  (x).  eyebrow, 
ede  (x),  n.  a  snake ;  kiso  ede,  n.  a  snake  said  to  be  poisonous, 
edea,  v.  to  put,  to  place,  to  put  down  ;  to  bury  (x) ;  edea  bobua  (x), 

n.  a  grave, 
ediai  (m),  v,  to  come  up  from  below, 
ege,  n.  (?  the  outside) ;  ege  auana,  n.  heathen.    Mir.  nog  le.    Gf .  bum. 
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egediuti  (p),  v,  to  stir  up.     Cf.  agadioti. 

egethia  (k),  v,  to  put  the  burning  tobacco  into  the  mouth  to  blow 

smoke  into  the  waduru. 
eka  (x),  n.  lime ;  white  paint ;  eka  iriso,  i;.  to  eat  lime, 
eke  (x),  a,  little, 
ekeburi  (x),  a.  little,  young ;  n.  a  remnant ;  ekebure  obo,  n.  shallow 

water, 
ekeburiekeburi,  a.  very  little, 
emaaiiopu  (x),  ».  stone  axe. 
emadi,  v.  to  buy. 

emado  (h),  n.  the  leg ;  emadu-kako  (h),  n.  the  tibia, 
emapura  (x),  n.  son-in-law. 

emaserue  (x),  lightning.     (?  lightening  in  MacQregor's  list.) 
^mera,  v.  to  leave,  put  aside, 
emeragidiro,  v.  to  think.     Cf.  meragidiro. 
emerewis,  v.  to  scorch, 
emereuti,  v,  to  lighten,  to  light  up. 
^m^riai,  i^.  to  send ;  to  give  up ;  leave  m. 
emeriiiidiro,  v.  to  lighten,  light  up. 
emetiodoi,  v.  to  speak,  to  pour  out  words,  to  command.    (Mir.  mer. 

tigri.) 
^meuti,  V,  to  make  straight,  to  adjust,  judge, 
emherai,  v.  to  stop  any  one  from  fighting.     Mir.  daismuda.  Saib. 

guduadan. 
eminerai,  v.  to  comfort,  console. 
emoa  (m),  n.  a  stone  hatchet, 
emoaiopu  (f),  n.  the  stone  of  the  old  stone  axe,  now  placed  round 

graves,  <*  but  it  is  not  now  known  what  they  were  used  for  in 

the  long  ago."     (pi.  198,  2.)     Cf.  emoa,  iopu,  emaiiopu. 
emoputi,  v,  to  count.     Cf .  oputi. 
emososiriti  (x),  i;.  to  tie  a  man  by  the  hands, 
enadi  (x),  v.  to  shake  hands. 
eneauri  (x),  v,  to  see.    Cf .  idamari. 
eneene  (x),  ».  a  small  brown  ant. 
epate  (m),  n,  the  outer  ear.     (Mir.  laip.)    Cf.  sepate. 
epe  (m),  v.  a  fern. 

epeduai  (x),  v.  to  throw,  to  throw  the  tete.     Cf.  berseai,  isiro. 
epi(?) 

Z  2 


314  Proceedings  of  the  Royal  Irish  Academy. 

epidabia  (k),  n.  the  ling  finger. 

epi8uromoio&  (k),  n.  a  door. 

epoo  (k),  v.  to  plant.     Cf.  ib&uti. 

epora  (m),  ».  enclosures  of  wood. 

epuko  (m),  ».  the  head. 

epnrkod,  n.  a  hat.     Mir.  aper. 

epuro  (m),  =  epuru ;  epuro-muo,  n.  hair  (of  head). 

epuru,  n.  the  head ;  skull ;  epuru  muso  (k),  n.  hair  (of  head)  ;  epum 
temeteme,  n.  headache ;  epuru  iyi  (f),  ».  frontlets  worn  by 
old  men. 

epuruo,  V,  to  take  away,  to  hide. 

era,  n.  fire  ;  light  (k)  ;  era  ota,  fire  wood ;  era  itai  (k),  v.  to  roast, 
era  eragido  itai  (k),  v.  to  warm. 

era  (k),  n.  a  snake,  said  to  be  poisonous. 

era,  hera  (p),  ».  breath;  eratato,  a.  without  breathing,  continuous. 

Cf.  sera,  seratato. 
erabai  (p),  v.  to  grasp,  catch.     Cf.  orobai.     (Mir.  erpei.) 
^raSra,  n.  heat,  sweat ;  a.  hot. 
eragumito,  r.  to  bum.    Cf.  era,  fire,  and  suffix  ito. 
eraia  (m),  v.  to  roast. 

eranapar,  v.  to  take  breath,  to  rest.     (Mir.  nerezi.)    Cf.  era. 
erape  uibu  (k),  ».  coal,  lit.  steam  ship  charcoal.     Cf.  era,  pe,  uibn. 
erapo,  a.  strong,  well.    Mir.  saserim. 
erapotato  (k),  a.  strong. 

erasugumai  (k),  ».  evening,  sunset.     Cf.  adimo. 
eratato,  a.  continuous,  lit.  without  breathing.    Mir.  nerkak. 
erau,  ».  anger. 

erauidiro  (ks),  v.  to  hear.     Cf.  mitidiro. 
erawa  (m),  a,  poisonous  (  ?  fierce) ;  erawa  arua,  n.  poisonous  snake. 

Cf.  erau. 
erawabu  (k),  n.  a  venomous  snake, 
erawo  (k)  «.  a  variety  of  yam. 

ereberiai,  v,  to  rise,  as  the  sun  ;  ».  sunrise.     Mir.  gereger  enpumada. 
eregedioti  (k),  v,  to  hang, 
eregeduti,  v.  to  fall, 
eregetei  (k),  ad,  downwards, 
eregeti,  t;.  to  lose,  to  fall,     [eregetidi.] 
eregetuti,  t;.  to  destroy.    Mir.  eogerdi. 
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erehia  (m),  a,  tired. 

erem^terai,  v.  to  turn  round. 

ereno,  inter,  an  exclamation  of  wonder  or  snrpriBe.     Mir.  waiai. 

ereaa  (k),  n.  a  border  or  edge. 

eresapua  (x),  n.  half.     Cf •  sapua. 

ereta(?) 

erhaigiri,  v.  to  go  out,  to  be  bom. 

erigedio  (p),  ».  work.    Cf.  kerigedio. 

emdomoti,  v.  to  pray. 

6866  (k),  n.  an  edible  snake,  said  not  to  bite. 

esirigo  (k),  n.  the  calf  of  the  leg. 

680,  V.  to  thank. 

e«ttme  (k),  n,  an  artery  or  vein ;  skin. 

etaauito,  v.  to  glance. 

ete  (k),  n.  the  little  finger. 

etebeai  (k),  r.  to  double ;  to  catch  (m). 

etebnti,  v,  to  roll  up. 

eteturi  (m),  ».  the  ring  finger. 

euri  (p),  V,  to  see.     Cf.  damari. 

Ga  (k),  n.  a  cockatoo. 

gabagaba,  n.  a  stone  club. 

gabigabi  (x),  ».  a  straw  cross  belt  worn  in  dances.     Cf.  genaio. 

gabo,  n.  a  path  or  road ;  sole  or  shoe ;  (aire  gabo  =  Mir.  teter  gab)  a 
gate  (k)  ;  doorway  (m). 

gabn,  V.  to  warm  one's  self. 

gabu,  n.  cold.     (Mir.  ziru.) 

gabngabu,  a.  cold. 

gadi  (k),  ».  fat,  flesh.     Cf .  sirigo. 

gagama  (k),  ».  the  spoonbill. 

gagari,  n,  bow ;  bow  and  arrows  ;  *  trigger '  gagari,  a  gun ;  a  bamboo 
(k).  <<  The  bow  is  made  of  a  piece  ef  bamboo,  nearly  an  inch 
thick,  about  two  inches  broad  in  the  middle  and  tapering  to 
the  ends.  The  inner  surface  is  on  the  convex  side." — Ann. 
Bep.  1890. 

gagi  (m),  n.  an  ear-ring. 

gagimere  (f),  n.  an  ear-ring  worn  by  all. 

gaime  (x),  a.  distant,  far,  far  away.     Cf .  gKitoii,  mureso. 
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gaira  (k),  n.  a  spider.     Cf .  apisau. 

gama,  n.  a  cylindrical  drum  with  jaws  at  one  end ;  tSriko-gama  (m),  a. 
a  piano  or  other  European  musical  instrument  (Beardmore). 

gamada  siea  (k),  n.     Ftper  methystieum. 

gam&sa,  a.  bad. 

gamo,  n.  the  turtle ;  gamo  soro,  turtle  shell.    Cf .  tumanua. 

gamosusu  (k),  n.  a  variety  of  sweet  potato. 

gamu  (m),  n.  a  turtle. 

gamuno  (m),  n.  the  moon  (in  D'Albertis). 

ganoni  (m),  ».  the  moon ;  ganoni  gerger  (m),  m.  the  moon  (in  Beard- 
more  Hss.).     Cf.  gamuno,  sagana. 

garahia  (  ?)  apate  garahia  (m),  n.  the  drum  of  the  ear.    Cf .  epate,  gare, 
ia. 

ganopa  (k),  n.  a  carity. 

ganumi,  n.  the  moon  ;  ganumi  mere,  n.  white  people. 

garagaro  (f),  n.  a  kind  of  arrow. 

garamaduti  (k),  v.  to  twist,  of  twine.     Cf.  ameduti,  amaditi. 

garaoro  (f),  n.  loop  on  which  an  enemy's  head  is  suspended. 

gare  (x),  n.  the  external  ear.     Cf .  sepate,  epate. 

garetato  (k),  a,  deaf,  lit.  without  ears. 

garigari,  ad.  in  vain.    Mir.  sagim. 

garigari  (k),  t;.  to  loiter ;  garigari  dubu,  n.  a  loiterer. 

garo  (k),   n.  a  baler,  made  of  the  spathe  of  the  leaf  of  the  coconut 
palm. 

g&r5ro&  (s),  ».  a  snore. 

gate  (k),  n.  mud ;  gato  titi,  v.  to  smear  or  paint  with  mud  in  mourning. 
Cf .  Saibai  bud. 

gatotiti  (k),  V,  to  smear  or  paint  with  mud. 

gau&  (k),  n.  a  creek.     Cf.  oromo  turi,  gou. 

gaumabu  (k),  n.  an  armlet  made  of  wedgewood  ware. 

gaut,  iuffix^  from. 

gebo,  ad,  sign  of  quotation,  thus,  saying  thus;  Mir.  kega.     Saib.  keda. 

geborara  (k),  v.  to  speak,  to  say. 

geboso  (k),  n.  a  noise. 

gSdagebi,  n.  proverbs.     (Mir.  babisdari  mer) ;  a,  like,  the  same  way. 
(Mir.  mokakalam.) 

gede(?) 

gedogibo  (k),  ad,  all  the  same.     Cf .  g^dagebi. 
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gege  (k),  n.  a  creacent-shaped  breast  ornament ;  nese  gege,  a  breast 

ornament  of  pearl  shell, 
gemaiopo  (m),  n.  an  extraordinary  swelling  of  the  glands  of  the  groin. 
g^mMe,  V.  to  rail  at,  to  abuse, 
gemedi,  n.  adnltery. 
genaio  (m),  n.  a  necklace  or  crossbelt  of  dogs'  teeth ;  (f)  ornament  of 

dog  and  wallaby  teeth  worn  by  men  and  women  when  they 

fight  or  dance, 
geradu  (x),  v.  to  spit, 
geradnra  (x),  n.  saliva. 
gere(?) 
gesere  (x),  n.  a  shrub  **  grown  usually  in  the  (?  sweet)  potato  gardens, 

with  leaves  nearly  like  those  of  the  ash,  but  smaller.    Eaten 

as  a  vegetable." — ^MacGregor,  Rep.  1890,  p.  40. 
geso,  gesona,  a.  good, 
gia  (m),  n.  resin. 

g&toii  (x),  a.  distant.    Gf .  mureso,  gaime. 
gibo  (x),  t^.  to  answer,  reply.    Cf.  waratai. 
gidinaro  (x),  ddtnonsL  pran.  that. 
gido,  suffiXf  to,  for. 
gido  (x),  a.  further ;  ad,  there, 
gigido  (m),  n.  the  spinal  marrow, 
gimai  (x),  n.  a  white  pigeon, 
gimini,  ».  the  back ;  gimini-kako  (m),  n.  the  spinal  column ;  gimini 

poa  (x),  n.  the  back ;  gimini  soro  (x),  the  backbone, 
gimini  (m),  n.  a  sand  bank. 
giri,  n.  an  iron  knife, 
giri  (x),  fingers.     Gf .  igiri,  tuigiri. 
giriopu  (x),  n.  the  sternum, 
giromi  (x),  n.;a  variety  of  banana, 
girop,  n.  the  heart.     Mir.  nerkep. 
giwari  (x),  n.  poison, 
gobodo  (x),  n.  a  variety  of  banana, 
goboromi  (x),  prep.  at. 
godio(?) 

gogonea  (f),  n.  a  large  conical  fish-trap  made  from  spines  of  sago  palm, 
gogu  (i),  V.  to  go. 

g«i(?) 
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goina,  a.  this,  that. 

goinagaut,  ccnj.  because,  for,  througli  this. 

goinoina,  a.  this,  that. 

goirt  (k),  n.  an  oyster. 

goma  (Domori),  n.  a  drum. 

g6ixia8ai  (v),  bad.    Gf .  gamasa,  giimasa. 

gomia  (?)  obo  tao  gomia  (k),  n.  flood. 

gomoa,  suffixy  along  with,  belonging  to,  with,  alongside.     (Mir.  dog, 

Baib.  bia.) 
gonia  (k),  n.  a  fish-catcher,  made  of  wicker  work,  "  shaped  like  a 

candle  extinguisher,  about  18  inches  in  diameter  at  the  lower 

end,  and  about  8  to  5  feet  high.    They  chase  the  fish  in 

shallow  water,  and  place  this  implement  over  it,  then  press 

the  sides  together  to   secure    the  prey." — ^MacGregor,  £ep. 

1890,  p.  40.     Gf.  gogonea. 
gonimati. 

gone  drogu  (m),  v.  are  they,  is  he,  is  it  coming  here.     Gf .  ogu. 
gonou,  ad,  far  away.     Mir.  penoka,  also  given  as  equivalent  of  Mir. 

dali,  he  there, 
gope  (k),  n.  a  shield* ;  (f),  figure-head  of  a  canoe,  it  gives  a  good 

passage  (pi.  185,  3). 
gopegope  (f),  n.  an  ellipsoidal  slab  of  wood  carved  with  designs  of  the 

human  face  or  person,  and  hung  on  a  new  house  for  good  luck, 
gore  (x),  n.  the  betel  nut. 
gorogoro  (x),  n.  a  white  duck, 
goropo  (m),  n.  a  stone  club,  with  star-shaped  disc, 
gorumo  (x),  n.  a  feather  (from  the  breast  of  a  bird).     Gf.  pasa. 
gotaonaosa  (x),  a.  each, 
gou,  goua,  n.  a  river  ;  n.  a  passage  in  a  reef  (m)  ;  goua  bara  (x),  n.  the 

bank  of  a  river ;  pari  goua  (x),  n.  a  drain  or  ditch, 
gu,  n.  kiosman,  friend,  neighbour,  probably  one  of  the  same  clan  or 

totem.     Mir.  boai.     Saib.  igalaig. 
gubadora  (x),  n.  or  a.  cold, 
gubiri  (x),  V,  to  bury.     Gf.  edea. 
gubo,  n.  a  path.     Gf.  gabo. 


*  <*  No  Bhields  are  used  about  the  Fly  River,  neither  is  the  spear  seen.** — 
Ghahners  us.    This  word  is  probably  introduced.     Of.  South  Cape,  opea,  shield. 


Rat  &  H ADDON — The  Languages  of  Torres  Straits — II.    319 

gnbn  (k),  n,  a  hammer. 

gadigudi  (m),  n.  a  button,  an  auger. 

gudogudo,  a.  thick. 

gnere  (k),  n.  stingaree,  sting  ray. 

gugi  (k),  n.  a  star. 

gugi  (k),  n.  a  stone  club  with  round  disc. 

gagu  (f),  n.  head-dress  worn  in  dancing  and  fighting  (pi.  192,  2). 

guguba  (k),  n.  a  plant  ''  with  large  five-lobed  leaves  which  are  eaten 
cooked.  We  found  this  not  unpalatable,  the  taste  and  feel 
being  that  of  a  plant  belonging  to  or  allied  to  Malvacea.'* — 
MacGregor,  Report,  1890,  p.  40. 

gagurta  (x),  n.  a  species  of  lizard. 

guitogu,  V.  to  go.     Cf.  oguitogu. 

giimasa,  a.  bad. 

gomi  (x),  a.  ripe. 

gripum  (x),  n.  the  navel.     Gf .  Mir.  kopor. 

guri  (ic),  n.  the  forehead ;  the  face. 

gori  (x),  n.  a  shrub ;  guri  sirigo,  n.  guri  fibre. 

gururu,  n.  thunder.  The  noise  made  by  the  Aromorubi  cutting  fire- 
wood. 

Hari  (m),  r.  to  sing.     Cf.  wasare,  poo. 

harubi  (m),  n.  =  arubi.. 

hera,  ».  a  breathing.     Cf .  sera. 

heranapar,  v.  to  rest,  to  take  breath. 

heratato,  a,  continuous  (lit.  not  breathing). 

hoihoi  (m),  «.  a  boy. 

hollogo  (m.  D'Albertis),  n.  bird.     Cf .  wowogo,  uoog. 

hono  (m),  n.  gall. 

huhua  (m),  n.  the  wind.     Cf.  susua,  uo. 

huraaua  (kb),  n.  a  bag. 

la,  an  emphatic  suffix  to  wards  ;  a.  true,  real.     Oradubuia,  true  God. 

ia  (xs),  II.  a  fence. 

iadohia,  v.  to  speak.    Mir.  ditagi. 

iano  (f),  n.  a  kind  of  arrow. 

iapo  (x),  9.  to  bring.     Cf .  auogu. 

iapmmu  (m),  n,  a  wig. 
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iaprnpat  (h),  n.  a  comb. 

iarabuti,  v,  to  answer,  to  speak. 

iare  (k),  n.  an  edible  snake,  said  not  to  bite. 

iaroguti,  v.  to  preach.     Mir.  okadeskeda. 

iambo  (k),  v.  to  fly. 

ianira,  t^.  to  sow. 

i&wa  (k),  n.  a  tooth,  teeth;  baroma  i&wa,  n.  a  boar's  tusk;  iawa 

temeteme,  n.  tooth-ache, 
ibaba  (s),  n.  a  species  of  beetle, 
il^uti  (x),  t;.  to  plant.     Gf .  epoo. 
ibirorogomai  (ic),  n.  evening, 
ibiu  (m),  n.  the  sun ;  ibiu-irogoro  (h),  n.  morning, 
ibonara  (m),  n.  teeth, 
iboriti,  v,  to  sow  (plur.).     Of.  am. 
ibubu  (k),  n.  a  variety  of  banana, 
ida  (m),  n.  mother.     Of.  aida. 
ida  baba  (h),  n.  mother, 
idamari  (m),  ».  the  eye  ;  v.  to  see  (k)  ;  idamari  duduo  (k),  blind,  lit. 

eye-dark, 
idi  (?),  idi  sirigo  (k),  n.  a  fibre,  perhaps  a  kind  of  taga  sirigo. 
ididi  (k),  t^.  to  build ;  moto  ididi,  to  build  a  house, 
idiidi  (k),  a.  coloured,  white  and  blue, 
idobi,  n.  crying ;  v.  to  weep,  cry. 
idobisuo  (x),  n.  tears.     Of.  idobi. 
idopi=  idobi. 

igiri  (m),  n.  the  nails  (of  fingers  or  toes) ;  claw  (x) ;  middle  finger  (x). 
ihehea,  t^.  to  pluck, 
iio  (x),  ».  a  curlew, 
ima  (x),  n.  the  ankle, 
imadi,  v,  to  cany,  bear.     Mir.  tekau. 
imadi  (x),  v.  to  rob.     Gf.  piro. 
imairi  (x),  (i;.  to  go  ?) 
imarai,  jpron.  thyself, 
imo.     In  Ann.  Eep.,  1894,  p.  59,  ».  sun.     Perhaps  a  misprint  for 

iwio,  or  ino. 
imogorumo  (x),  v,  to  beckon  to  anyone  to  come.     Cf.  ragotogo. 
imoria,  v.  to  feed.     Mir.  desisi. 
imoriatorimo, «;.  to  feed.     Mir.  derasisi. 
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imorio,  V.  to  give.    Mir.  aisner. 

imnrn  (?),  imum-beu  (s),  n.  the  spleen. 

inaitato,  v,  to  dislike.     Mir.  obogai. 

ini-ipa,  n.  noon. 

ino  (xs),  n.  sun. 

inoriro  (k),  v.  tide  goes  up  river. 

io  (x),  ».  the  edge  (of  an  axe) ;  point  of  an  arrow.     Gf.  eresa,  baii, 

muba. 
io,  ad.  yes. 

io  (p),  a.  fast,  quick.     (Mir.  wamen).     Cf.  sio. 
iopn,  a.  ripe, 
iopn,  n.  fruit,  a  seed;  an  egg;   gamo  iopu,  turtle's  egg;  wowogo 

iopu,  bird's  egg ;  don  iopn,  n.  a  cone  of  sago, 
iopnti  (x),  t;.  to  read. 
iorit5roi  (i),  v.  to  return, 
ioro,  V.  to  climb  up,  to  ascend ;  to  hoist  up  (m). 
ioto  (x),  n.  an  ulcer. 
ipa  (x),  n.  the  clam ;  ipa  soro,  the  clam  shell,  used  as  a  knife,  and  also 

for  making  lime, 
ipare  (x),  n.  a  native  pie,  made  of  clam  and  sago, 
ipaoipau  (x),  a.  light  green.     Cf.  sisiasisia. 
iperiti,  v.  to  snatch.     Gf.  uaigiri. 
ipi,  n.  a  piece,  a  part.    Mir.  mog. 
ipipu,  a.  plentiful, 
ipiriti  (x),  n.  the  face. 

ipogi  (x),  n.  a  comb,  also  in  Perem  and  Mowat. 
iporigai,  n.  end ;  t;.  to  finish ;  tau  iporigai,  to  have  finished.     Cf .  tau. 
iporigaitato,  a.  without  end,  eternal, 
ipn,  n.  the  lips. 

ipua  (x),  n.  dirt.    Cf.  opu,  sopu. 
ipuaipua  (x),  a.  dark  blue, 
ipuipu,  a.  dirty. 

ipusn  (x),  n.  the  upper  lip.    Cf.  ipn. 
ipusuata  (x),  n.  the  lower  lip. 
ipuu  (x),  ft.  the  whiskers, 
iragido  (?) 

irako  (f),  n.  a  pillow, 
irao  (x),  n.  an  insect. 
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irao  (k),  n.  a  variety  of  yam. 

irao  (f),  n.  a  Kiwai  pillow  used  by  old  men. 

irara  (?),  irara-sukumai  (k),  n.  the  west.     Cf.  sie,  sia. 

iri  ?  t;.  to  shout,  to  call. 

iri,  n.  the  underside ;  iri-ato,  prep,  under,  underneath.     Mir.  mud-ge. 

iriato,  prep,  under. 

iiibu  (k),  n.  a  Tariety  of  banana. 

iributi,  v.  to  take  knowledge  of,  to  detect,  find  out.     Mir.  opasereret. 

iridou  (m),  n.  cooked  sago.     Gf.  dou,  irio. 

iiigiri  (h),  ».  the  foot.     Gf .  sairo,  airo,  igiri. 

irimo  (k),  n«  the  name  of  a  tree,  the  wood  of  which  is  used  for  canoes. 

irio,  a  many.     Gf.  sirio. 

irio,  V.  to  eat,  to  bite.     Gf.  iriso,  topo. 

iriona  (p),  n.  food. 

iiipuadoi  (k),  v.  to  bum. 

irira  (m),  a,  lost. 

irisai  wada  (k),  n.  enemy. 

irisina  (ks),  n.  a  fish.     (MacGregor  gives  both  irisina  and  arimina  as 

'^ fish"  in  Kiwai) ;  irisina  tudi  (k),  n.  a  fish-hook, 
irisino  =  irisina. 

iriso  (ks),  n.  food  ;  v,  to  eat  (x).     Gf.  iris,  topo. 
iritoedea  (x),  v,  to  put  behind.     Gf.  iri,  ato,  edea. 
iriuia,  V,  to  have,  get,  possess.     Mir.  nagri.     Gf.  airerea. 
iriveitorai  (?),  n.  power,  strength, 
iriwoto  (x),  v,  to  hunt  men. 
iro  =  irio  (x),  iro  bibiriti,  v.  to  boil  food, 
irobouai  (x),  t^.  to  jump, 
iroidiro  (x),  v,  to  hear. 

irorisiai  (x),  v.  to  die.     Gf.  uparu,  utua,  para, 
iroruodiro  (x),  v,  to  drown, 
irosorai  (x),  v.  to  crouch. 

iriimai  (x),  v.  to  call ;  n.  signal  (x).     Gf .  wiroro,  koromai. 
isio  (?),  isio  karamatiai  (x),  v.  to  carry  a  child  astride  on  the  neck, 
isiro  (x),  V,  to  throw  away, 
isisaia  (x),  n.  a  variety  of  banana, 
isisira  (x),  n.  plaited  rope,  string,  cord,  twine, 
isisira  (x),  a,  sour  ;  thin, 
isosirai  (x),  v,  to  fasten.     Gf.  mopo,  emososiriti. 
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itai  (m),  v.  to  heat ;  era  itai  (k),  v.  to  roast ;  eraera  gido  itai,  to  warm ; 

"kettle"  itai  (m),  «?.  boil  the  kettle. 
itira  (m),  n.  cord  or  twine, 
ito  (m),  n.  a  basket, 
ito-dubu  (s),  a,  generous,  liberal, 
itonti  (k),  a,  to  cut  with  a  knife.     Gf.  asio. 
itoiriti,  v.  to  bind. 

iu,  V.  to  run ;  iu  uarario,  v.  to  run  along  with. 
iuea  (m),  a.  inquisitiye. 
iui  =  iuio. 

iuio,  n.  the  sun ;  daylight  (p)  ;  ipipu  iuio,  daily  ;  iui  ipa,  noon.    Gf.  sai. 
ino  (m),  salutation^  good-bye. 
ivi  (m),  n.  rope, 
iwia  (m),  =  iuio ;   iwia  beriai.  n.  daylight,  sunrise ;   iwia  daugemi, 

sundown, 
iwio,  n.  the  sun;  iwio-mere,  n.  all  people  who  have  yellow  skin, 

e.g.  Japanese,  Manilla  men. 
iwiopoa  (m),  n.  a  sweet  potato, 
iyvauo  (k),  farewell. 


Kabi,  n.  a  tomahawk,  axe ;  wari  kabi  (k),  a  stone  axe. 

kadami  (x),  n.  a  shrimp. 

kadau,  0.  wild,  not  tame. 

kadaudiro  (xs).     Given  in  Savage's  lis.  as  the  equivalent  of  Mir. 

marmar  gem. 
kadig  (m),  ».  an  armguard.     Gf.  adigo,  kadigo  (Domori). 
kaegasi  (f),  n.  charm  worn  by  Osio,  uninitiated  lads,  in  dance, 
kago,  n.  a  branch. 

kaiani  (x),  n.  a  rat ;  a  masked  dancer ;  a  variety  of  banana, 
kaiara  (x),  n.  a  species  of  beetle, 
kairadubu  (m),  n.  a  brother, 
kakaba  (x),  n.  a  fowl, 
kakau  (m),  a,  crooked.     Gf .  kauitato. 
kakikawi  (x),  a.  curly, 
kako  (m),  (?  n.  bone).     Gf.  tukako. 
kam^a  (x),  ».  the  scrub  turkey, 
kamikami  (m),  ».  a  waterfall. 
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kanega  (f),  n.  carved  wooden  implement  stuck  into  trophy-skulls 

(pi.  197,  5,  6). 
kani  (k)  ».  ginger. 

kani  (k),  n.  a  leprous  spot.     Cf .  nato. 
kara  (k),  ».  a  fence  ;  pari  kara,  garden  fence.     Cf.  &ra. 
karadabutigaut,  n.  a  sign,  mark.     (Mir.  atamelam.) 
karai  (k),  «.  rope.     Cf.  sawaivi. 
karakara  (k),  a.  salt ;  karakar-aba  (m),  n.  water  not  for  drinking ; 

karakara  obo,  salt  water.    Cf.  karokaro,  oromoboa. 
karakarai  (k),  a.  bad. 
karamarogo,  v.  to  scold,  quarrel, 
karamtiai  (?},  isio  karamtiai  (k),  v.  to  carry  a  child  astride  on  the 

neck, 
karamufiio  (k),  v,  to  kick, 
karao  (x),  n.  a  variety  of  yam. 
kararo  (f),  n.  *'  mask  worn  by  men  in  last  stage  of  initiation ;  men 

are  getting  on  for  forty  when  these  are  worn ;  they  dance  with 

these  on,  and  are  called  oboro  (spirits),  of  which  women  and 

children  are  terribly  afraid.    It  is  the  Semese  of  the  Elema." 

— Chalmers, 
kararu,  n.  a  lath. 

kararuso  (k),  n.  rafters.     Cf.  kararu. 
karatai  (k),  v.  to  know  not,  be  unable.     Cf.  umorotato ;  karatai  auera 

(k),  a.  dumb ;  karatai  dubu  (x),  n.  a  fool.    Cf.  dadara  dubu. 
karaudina,  n.  clothes, 
kari  (s),  n.  rope. 

kariko  (k),  n.  calico.     The  English  word, 
kari-botama  (m),  n.  white  cloth.     Cf.  botama  and  kea. 
karokuro  (x),  a.  hot,  pungent,  of  Chili  pepper ;  immature,  unripe, 

green, 
karo  (f),  ».  small  conical  fish  trap,  baited  inside,  made  of  ''  loire  palm  " 

(rattan)  spines  (pi.  194,  6). 
karu  (?),  karu-auana,  n.  sower, 
karum  (m),  «.  the  "  iguana,"  Monitor  or  Yaranus. 
kashu  (ii),  n.  cough.     Cf.  koseSL. 
kaua-aupu,  a.  folded ;  v,  to  fold, 
kauarubai,  n.  master,  ruler.     Mir.  sirdam. 
kaudo  (x),  n.  a  top-knot. 
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kauitato,  kawitato  (s),  a.  straiglit;  v.  to  square  (x). 

kauta,  n.  a  plank. 

kawi  (k),  «.  a  variety  of  yam. 

kawikaur,  a.  crooked ;  curly  (k). 

kea  (k),  a.  white. 

keakea,  a.  white.     Mir.  kakekake  ;  n.  a  woman's  petticoat  (m). 

keakea  didiri  (k),  n.  a  white  man ;  keakea  dubu  (k),  n.  white  men ; 

keakea  sopu,  n.  whiting,  got  from  Manouetti,  and  used  aa 

paint  in  dances, 
keanenese  sirigo  (k),  n.  a  variety  of  fibre, 
klau  (s),  n.  a  tree  frog, 
kekuti,  V.  to  break, 
keneobira  (k),  n.  a  variety  of  banana, 
kepeduti  (m),  ».  the  beating  of  the  heart, 
kerere  (k),  n.  iron.     Gf.  malili,  turika. 
kerigedio  (ks),  n.  work ;  t?.  to  do  work.    Mir.  dorge,  lugem.    Cf. 

erigedio. 
kergedioia  (k),  =  kerigedio. 
kersemae  (m),  n.  the  croton. 
kesi  n.  a  shield.    (In  MacGregor's  Yocab.  probably  the  Motu,  kesi, 

Kerepunu,  gehi.    Gf.  note  to  gope.) 
kigiro,  a.  alive,  n.  life, 
kikop  (ks)  (?). 

kimogu,  V.  to  bring.     Mir.  taraisare.     Gf .  omidai,  uabogoi. 
kiochi  (m),  n.  a  little  stick  for  lime, 
kiokio,  n.  a  piece.     Mir.  mizmiz. 
kin  (x),  V.  to  laugh.    This  is,  no  doubt,  a  Motu  word,  and  introduced 

through  Motu  interpreters.     The  proper  Daudai  word  is  wari. 
kisoede  (x),  n.  a  venomous  snake.    Gf .  ede. 
kitamodiro,  v.  to  teach. 

kiwura,  n.  the  dart  of  a  dugong  harpoon.     Gf .  wap. 
kobodo  (x),  n.  a  variety  of  sweet  potato, 
kobokobo,  a.  weak, 
kodoboa,  v.  to  tempt,  to  try. 
kodoruti  (k),  n.   a  variety  of  yam;  kodoruti  keakea,  white  yam; 

kodoruti  dogodogo,  red  yam. 
kogomupi  (p),  n.  the  open  end  of  a  pipe,  waduru. 
koidumo  (k),  n.  a  variety  of  banana. 
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koikumo  (k),  n.  a  variety  of  banana. 

koimi,  n.  cousin.    Mir.  kaimeg. 

koka,  n.  a  dream. 

k6kaiam  (m),  n.  the  Bird  of  Paradise ;  a  head-dress  made  of  these 
feathers,  worn  in  war. 

koko  (k),  n.  a  variety  of  mango. 

kokowa  (k),  n.  a  large  edible  crab. 

kokuri  (k),  n.  a  variety  of  banana. 

kolodiri,  n.  sister.     Mir.  berbet.  Saib.  babat. 

kolotoi)  V.  to  deny. 

komogurti  (k),  v.  to  tremble. 

kono  (k),  ».  bread.  Gf.  kunu.  This  is  apparently  the  same  as  the 
Miriam  kon,  Saibai  kona,  and  a  corruption  of  the  English  word 
com. 

kopadi  nimabu  (mb),  n.  curses. 

kopago  (m),  n.  a  wild  duck. 

kopo  (e),  n.  a  piece  ;  a.  short  (k). 

kopoa  (m),  a.  red. 

kopume  (k),  =  kopo,  short. 

korikori  (k),  n.  a  parrot. 

korio,  ».  a  game,  play,  fun. 

korodio  (k),  v.  to  strike  with  the  fists.    Of.  araberdmo. 

korodMai  (k),  ».  a  man's  elder  sister.     Of.  mabia,  kolodiri. 

koromai  (?)  koromai  gido  (e),  v.  to  call.     Gf.  wiroroy  irumai. 

koropa,  a,  sick  ;  ».  fever  (k). 

koropoduti  (ks),  =  Mir.  akeulam.    Meaning  not  given. 

korosodo  (Domori),  n.  a  head-dress. 

korotoi,  V,  to  dispute. 

korpaguti  (k),  n.  skin  disease,  chloasma ;  korpaguti  magore  n.  ring- 
worm, not  scaly. 

korutia,  v,  to  accuse. 

kosa  (h),  n.  the  seeds  known  as  Job's  tears.     Coiz  laohryma. 

kose  (e),  V,  to  expectorate. 

koBe&  (e),  n.  or  v,  cough. 

koteretuti  (f),  ».  a  kind  of  arrow. 

koumiri  (e),  n.  the  bough  of  a  tree. 

krupu  aromo  (h),  n.  beche-de-mer. 

kruti  (m),  a.  cranky. 
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kubira  (s),  ».  a  bay. 

kudu,  n,  voice,  tune ;  ouera  kudu,  language.    Mir  kodomer. 

kuekere  (Domori),  n.  a  knife  used  for  cutting  off  heads. 

knikuY-hopo  (h),  n.  the  heart. 

kokra,  a,  lame. 

kula  (k),  n.  a  plate. 

kiimo  (k),  n.  a  variety  of  banana. 

kunaro  (m),  ».  cinders. 

konu  (k),  n.  Indian  com.     Introduced.     Cf.  note  on  kono. 

knraere  (x),  n.  a  stone. 

kiirakura  (m),  n.  a  fowl.     (Perhaps  introduced  from  Saibai.)     Gf. 

kakaba. 
kusa  (k),  n.  beads  (i.e.  seeds  of  Coix  laehryma.    Cf.  kosa.) 
kato  (xs).     Given  in  Yocab.  without  Miriam  or  Saibai  equivalent 

(?  a  man's  end). 

Ma(?) 

mabi  (m),  a.  small. 

mabia  (x),  n.  a  man's  younger  sister. 

mabu,  n.  basis,  foundation. 

mabu  (x),  a.  false  ;  n.  *'  gammon,"  untruth. 

mabu-auera  (x),  v.  to  lie,  speak  untruths. 

mabuedea,  v.  to  begin,  lit.  to  put  a  foundation.     Cf .  mabu,  edea. 

mabumaro  (x),  n.  a  variety  of  banana. 

mabuniuorodu  (?),  v,  to  pick  out  at  the  roots  ;  i&wa  mabuniuorodu  (x), 

r.  to  pick  the  teeth, 
mabuo  (x),  n.  a  shell  armlet. 
mada(?) 

made  (x),  n.  a  variety  of  banana, 
madia  (?  madio)  madia  wowogo  (x),  n.  a  head-dress  composed  of  a  ray 

of  white  feathers  ;  madia  wowogo  pasa  (x),  n.  a  head-dress  of 

feathers,  ten  feet  high, 
madigo  (f),  n.  belt  worn  by  all. 
madio  (x),  n.  a  dance. 

madira  (x),  ».  a  yellow  dye.     Cf .  sowora,  agoago. 
madirimo  (x),  ».  a  black  dye.     Cf .  uibu. 
maja  (bm),  n.  a  coral  reef, 
magai  (x),  n.  the  sugar  cane. 
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magata,  n.  the  month. 

magatasia  (k),  n.  the  mouth,  (magata,  and  ina,  hole). 

m&gi  (m),  n.  the  cnacna. 

magore  (?) 

magnmo,  n.  the  bottom  of  a  thing ;  (Mir.  lokod)  magomo-ato,  prep, 

under,  beneath, 
maidek  (m),  n.  a  petticoat, 
maiwas  (u),  n.  a  small  petticoat, 
makamak  (m),  ».  legletB. 

malili,  n.  a  sheet  of  metal.    Gf .  list  of  Introduced  Words, 
mamaru  (s),  v,  to  spew, 
m&moko  (e),  n.  an  island, 
mamoosi  (k),  n.  a  chief.    Introduced  from  the  islands  in  the  Straits. 

Of.  note  in  Miriam-£nglish  Vocabulary  under  mamus,   and 

Introduced  Words. 
m&K^kai  (x),  n.  a  devil,  soul.     Cf.  urio,  and  Introduced  Words 
maniapu  (k),  n.  the  Papaya,    (Mammy  apple)  (?)  English, 
mao  (m),  ».  the  neck ;  mao-kako  (m),  n.  the  cervical  vertebrsB. 
mapoi,  V,  to  name ;  paina  mapoi,  v.  to  call  by  name  (Mir.  nei  atker). 
mapu-wara  (m),  =  mabu  auera. 

marabo  (k),  n.  bamboo ;  obo  marabo,  fi.  bamboo  water-vessel, 
marai  (ks),  n.  self. 

maramu  (k),  n.  mother.    Cf.  aida,  ida,  mau. 
mari  (m),  n.  son,  boy.     Cf.  mSre. 
mari  (k),  n.  a  mirror,  looking-glass.    Cf .  Saibai  mari,  and  maridan  in 

Introduced  Words, 
mariri  =  malili. 
maru  (?). 

marugu,  n.  a  blade  of  grass,  a  shoot.     Mir.  wai. 
masea  (k),  n.  a  variety  of  yam. 
mataro  (k),  a.  calm. 

mate,  v.  to  deride,  to  laugh  at.    Mir.  neg. 
matigi,  v.  to  deceive.     Mir.  okardar. 
mau  (ks,  s),  n.  mother.     Cf .  ida,  aida,  maramu. 
mauku  (k),  n.  a  variety  of  banana, 
maumora  (m),  n.  the  dugong. 
maupo  (k),  n.  a  butterfly, 
maura  (k),  mauro,  n.  a  place,  a  dwelling  place,  village.    Mir.  uteb. 
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mantu  (k),  n.  a  house.     Cf.  moto. 

me  (?). 

megamo  (k),  n.  family. 

megedubu  (s),  n.  an  edible  snake,  yenomous  and  much  dreaded. 

megemege  (s),  n.  a  variety  of  yam. 

mek&lg&m&lnng  (k),  n.  a  white  man. 

menahe,  ad.  secretly. 

meragidiro,  v.  to  think.     Gf.  emeragidiro. 

mire,  miri,  n.  a  child,  boy,  son ;  sobo  mere  (x),  n.  boy  or  son.     Mir. 

omasker,  werem. 
merigodoi  (?). 

miari  (k),  n.  the  upper  part  of  a  water-spout, 
mibomibo  (k),  a.  difficult,  heavy,  weighty. 
midiri  (k),  n.  the  name  of  a  shrub;   midiri  sirigo,   n.  fibre  from 

midiri. 
midobo,  ad.  the  same,  according  to  (Mir.  abkoreb). 
mimiamo  (p),  n.  image  shown  at  initiation,  same  as  TTvio. 
mina,  ad.  again,  also, 
miniminiai  (x),  n.  a  small  rattan  cane, 
minoko  (k),  n.  a  variety  of  yam. 
miradu,  n.  brother.    Mir.  keimer.  Saib.  kutaig. 
miiiuao,  n.  fruit. 
miro  (k),  n.  peace. 

mimu  (x),  n.  a  sweet  potato  (D'Albertis) ;  a  yam  (Beardmore). 
miti  (k),  n.  root. 

mitidiro  (p),  v.  to  hear.     Cf.  erauidiro. 
TD.Oy  pron.  I. 

mo  (x),  a.  good ;  mo  buere,  n.  good  girl, 
mobere,  n.   digging  stick  and    used  for  fighting  by  women    (pi. 

202,  6). 
mobini  (k),  n.  a  species  of  Draeana. 
moboa  (?). 

mobuo  (k),  n.  a  dove, 
moburo  (k),  n.  rain, 
modobe,  v.  to  complete,  fulfil, 
modoboima  (k),  a.  ten,  apparently  a  hybrid  from  Daudai,  v.  modobe, 

and  the  Motu  ima,  hand,  ''  completed  hand." 
mogido,  pron.  to  me. 

2  A  2 
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xnognru  umura  bnra  (f),  n.  wooden  female  figure  fastened  round  neck 

and  hangs  down  in  front ;  girls  like  young  men  to  wear  them. 

Gf.  uTio-moguru,  urumuruburu,  etc. 
moimarai,  pron,  I  myself.    Of.  mo,  imarai, 
moini,  v,  to  love,  to  pity, 
momi,  n.  to  leave  waiting.    Mir.  naokaili. 
momo  (k),  n.  an  edible  snake,  said  not  to  bite, 
momogarina,  n.  fabulous  animals  like  pigs  with  spiked  claws.     They 

live  in  hollow  logs,  roam  at  night,  and  devour  men,  pigs,  and 

dogs.— Ann.  Eep.  1894,  p.  58. 
momogo,  V.  to  serve.    Mir.  memeg. 

momogosio  (x),  n.  a  fire-place,  made  in  the  house  or  on  a  canoe, 
momoro  (k),  n.  a  variety  of  yam. 
momorua  (x),  n.  earthquake.     Gf.  aromorubi. 
monobainomi  (x),  v.  to  stay, 
monoboi,  pron,  I  here.    Mir.  kakanali. 

mopo,  0.  fastened,  fixed ;  n.  a  knot ;  f>.  to  fasten  (x).    Mir.  mukub. 
mora  (?).    D'Albertis  has  mora  api,  stone, 
moro,  pron,  my,  mine, 
moro,  n.  honey. 

morogomoa,  pr<m,  with  me.    Gf .  mo,  gomoa. 
moromoro  (x),  n,  wax  knobs  on  the  gama. 
moronamiradubu  (x),  n.    friend  (lit.   my  countryman.)    Gf .    moro, 

namira,  dubu. 
mosia  (x),  a.  that, 
mosore,  n.  husk, 
motai  (m),  n.  a  bed. 
moto,  n.  a  house ;  a  house  for  women  (x) ;   wowogo  moto,  (x)  n.  a 

bird  cage, 
motu  (x),  =  moto. 
mou  (x),  pron.  I. 

mu  (x),  n.  the  flower  of  the  double  red  Hibiscus, 
muapo  (x),  n.  testicles.     Gf.  muopu. 
muba,  n.  a  beak ;  a  point  of  land,  cape  (x)  ;  muba-muso  (x),  n.  beard, 

moustache, 
muguru,  a.  tabu,  holy,  sacred.    Mir.  zogo.     Gf .  zugu ;  hence  Oboro 

Muguru,  Holy  Spirit.     (Mir.  Lamar  zogo.)     Gf.  moguru. 
muo,  n.  hair.     Gf.  muso.     (Mir.  mus.) 
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muopn,  muliopo,  n.  the  testicles ;  scrotum  (k)  ;   muopu  ra  sigiri  (k)^ 

ft.  elephantiasis  of  the  scrotum. 
mure,  v.  to  be  silent,  to  hold  one's  peace.    Mir.  bazeguar,  bamer. 
mureso,  a,  far  oSt,  distant.     Mir.  muriz-ge. 
muTu,  a.  knowing ;  muru  auana  =  Mir.  le  pardali,  n.  a  wise  man. 
muaiboo  (x),  n.  or  v.  whistle, 
muso  (k),  ft.  hair, 
muto  (k),  n.  a  variety  of  yam. 
mutu  (?),  mutu  dubu,   n.  master,  owner.    Mir.  kem  le;  dirimoro 

mutu  dubu,  n.  owner  of  country ;  namutu  dubu,  n.  a  natiye 

thing. 

Na,  a  pa»»0ssiv0  suffix  to  nouns. 

nagoria,  t^.  to  be  grieved. 

nai  (k)  (?),  nai  tawatawa  {k),  ad.  here.     Gf .  noboi  rom. 

nairi  (?) 

nakobokoba  (?) 

namabu  =  numabu ;  namabu  owaigati  (k),  n.  work. 

namaderagediai  (x),  v,  look  here ! 

namira  (x),  n.  one's  native  place ;  country. 

namu  (x),  n.  a  man  or  woman's  elder  brother.     Cf .  niragerema. 

namutu-dubu,  n.  a  native  thing. 

nani  (x),  a.  true. 

nanihe,  a.  true,  to  be  depended  upon. 

nanito,  n.  always.     Mir.  niai  karem. 

nanito  (x),  n.  this  way. 

nao  (x),  a.  one. 

napar.     Cf .  era,  eranapar. 

naramdu,  n.  the  eldest  child.     Mir.  narbet.     Saib.  kuikuigo. 

nari(?) 

nati,  n.  a  mosquito. 

nato,  n.  a  wound ;  a  cicatrix ;  leprous  spot  (x).  Mir.  ziz.   Cf .  bugomu. 

kani. 
natura  (x),  a,  another, 
naturai,  a.  only,  alone.     Mir.  tebteb. 
naturaimi  (x),  a,  another,  different.     Cf .  ata,  natura. 
nan,  a.  one. 
nau-onput0|  v.  to  assemble  (Ht.  to  be  in  one  place,  Mir.  netat  gedim). 
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nanto  nari  (k),  a.  all  the  same.      Apparently  nau,  tonar,  wrongly 

divided, 
ne  (?)  n.  excrement ;  arima  ne,  n.  dysentery, 
nebeta  (k),  pron,  interr.  what  is  this  ? 
nebetaro  (x)  =  nebeta. 
nebetaromi  (x),  ad.  there, 
nei,  jpron.  they, 
neigido,  pron,  to  them, 
neina,  pron,  poaa,  theirs. 

neitararoro,  pron.  they  two,  those  two.     (Mir.  ui  darali.) 
nemabn  (x),  n.  a  thing.     Gf .  numabu. 
nepiri  (f),  n.  a  notch  cut  in  a  bamboo  beheading-knife;  each  notch 

indicates  that  a  head  has  been  cut  off. 
neragiwai,  v.  to  stumble, 
nese  (x),  n.  pearl  shell ;  nese  gege,  n.  a  pearl-shell  breastplate,    i^ese 

orogori,  n.  a  pearl  necklace, 
netewa  (x),  a,  two.    Of.  netoa. 
netoa,  a,  two.    Cf .  netewa. 
netowa  =  netoa. 
m(?) 
nibo,  V,  to  stink.     Mir.  semelag ;  v.  to  smell  (x) ;  gam&sa  nibo  (x), 

n.  stink, 
nibonibo  (?)  piro  nibonibo,  v,  steal  greatly  (?).     (Mir.  an  emam.) 
nibonibo  (x),  n.  a  smell, 
nigo,  pron,  you ;  your, 
nigoibi  (x),  pron.  you  three, 
nigoto  (x),  pron,  you  two. 
nigosirio  (x),  pron.  you  all.     Cf .  sirio. 
nimairi  (?) 

nimidai  (x),  v.  to  buy.     Gf .  uosa. 
nimo,  pron.  we. 

nimo  (k),  n.  a  louse.     Cf.  nimu. 
nimogido,  pron.  to'  us. 
nimoibi  (x),  pron,  we  three, 
nimona,  i^ron.  our. 

nimoria,  v.  plur.  to  give.    Cf .  agiwai,  ua,  uosa. 
nimosiiio  (x),  pron.  we  all.     Cf .  sirio. 
nimoto  (x),  pron.  we  two. 
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mmu  (k),  n.  a  flea. 

niiagerema  (x),  a  man  or  woman's  younger  brother.     Of.  namn. 

nirimagari  (k),  n.  a  present.     Of.  nirimogari. 

lurimogari,  «.  to  pity.    Mir.  omare.     Cf .  moini. 

niiiso,  9.  to  eat.    Gf .  Ghrammar. 

niro,  91.  the  inside,  the  belly,  bowels,  entrails,  tripe  (k).     (Mir.  Saib. 

mni) ;  niro-ato,  prep,  in  the  inside,  within ;  niro  temeteme  (k), 

diarrhoea  or  stomach  ache, 
nirabiro, 

nitago-ogo  (m),  n.  coming, 
nitara  (x),  (?)  nitara  w&mSai  (k),  i7.  to  return. 
niti(?) 

no,  eonj,  that,  so  that. 
noadu,  v.  to  give, 
noboi,  ad.  here,  there, 
noboirom  (k),  ai,  here.    Cf .  nai  tawatawa. 
nogerebu  (k),  n.  a  generation, 
nogereburo  (k),  n.  an  uncle, 
nogodumo,  v,  to  go. 

nogomoa,  prm,  with  him.     Cf .  nou,  gomoa. 
nogu  (?) 

noimarai,  prtm,  himself. 

none,  ad,  there,  pron,  demons,  he  there.    Mir.  peike,  pedali. 
noora,  n.  coral.     Cf .  nora. 

noosa  (k),  v,  to  give.  Cf.  agiwai,  ua,  uosa,  nimoria. 
nopo  (h),  n,  the  tail  of  a  fish ;  the  handle  of  a  spoon, 
nora,  n,  a  stone ;  nora-api  (m),  n.  stone. 

nori  (k),  n,  a  sweet  potato ;  nori  agurubai,  v,  to  dig  sweet  potatoes, 
noridori  (x),  v,  the  tide  comes  in. 
notiderai,  t;.  to  bring, 
nou,  pron,  he. 

nouea,  v,  to  espy  (sing,),    Cf.  ouea. 
nougaut,  pron.  from  him. 
nougido,  pron,  to  him. 
nouido,  ad,  so  much.    Mir.  absaimarsaimar. 
nouna,  pron,  his. 

nouororo,  a.  like  in  features.    Mir.  kaise. 
nowai  (x),  n.  the  Polynesian  chestnut. 
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nuairomi  (x),  ad.  whether,  or. 
nuku,  n.  a  dish.    Mir.  tanelu. 

naniahu,  n.  any  thing,  thing;  nnmahn  mutu  dubu,  n.  owner  of  pro- 
perty.   Mir.  lukem  le. 
nnmada,  eonf.  if,  though, 
nana  (k),  a.  edible  ;  n.  a  thing, 
nnnamabu  (x),  prtm,  what  ? 
nnpu  (x),  n.  tail  »  nopo. 
na8&80  (x),  V.  to  cut  np,  chop ;  era  ota  nuB&so,  to  cut  up  firewood. 

Oa,  V.  to  give.     Cf .  ua,  uosa,  agiwai,  nimoria. 

oa,  (k),  n.  a  sail ;  turi  oa  (x),  n.  the  foresail ;  wami  oa,  (x),  n.  the 
jib  ;  wapu  oa,  (h)  n.  the  mainsail. 

oagoberat  (x),  a,  square.     Gf.  kauitato. 

obera  (x),  n.  speaking. 

oberi  (x),  n.  bush  men. 

obira,  n.  banana. 

obiriodoi,  v.  to  undress. 

obo,  n.  fresh  or  drinking  water ;  wade  topo  obo  (x),  drinking  water ; 
obo  tao  gomia  (x),  n.  flood ;  auo  obo  omio  (x),  n.  flood  tide, 
(deep  water  stays);  ekebure  obo,  n.  shallow  water;  obo 
durugere,  a.  thirsty ;  obo  airodori,  n.  ebb  tide  (water  to  shins) ; 
obo  iroridoro,  n.  flood  tide  (water  drowns). 

oboro,  n.  a  spirit,  a  ghost ;  obora-tama,  shirt,  a  sash,  cloth,  lit.  ghost- 
skin. 

oboronepe  (x),  n.  a  yariety  of  banana. 

oboturao  (x),  the  wind-pipe. 

obu  bum,  a.  empty. 

odarai,  v.  to  put  in,  to  lay  in. 

odio  (x),  V.  to  do,  to  make. 

odio,  V.  to  eat,  to  drink,  to  smoke  tobacco  in  Papuan  fashion  by 
swallowing  the  smoke ;  to  dine  (x) ;  obo  odio  (x),  v.  to  eat 
water,  to  drink ;  tutu  odio,  v.  to  drink  from  the  hand. 

odiodoi,  V,  to  touch. 

odiio(f) 

ododa  (x),  V.  to  beat ;  gama  ododa,  to  beat  a  drum. 

odomuto  (x),  M.  a  yariety  of  yam. 

6do6do  (x),  M.  the  breast. 


Rat  &  Haddon— !%«  Languages  of  Torres  Straits^II.    335 

odoro,  V,  to  enter,  go  in ;  eaten  (x). 

odotorapi,  odotorupi,  n.  the  tongue.     Of.  watatorope. 

odnara  (x),  n.  the  collar  bone. 

odumu  (k),  V,  to  shrink. 

oea  (m),  n.  looking,  guarding. 

ogeribai  (m),  i;.  to  catch.     Cf.  ogu,  erabai. 

ogirio,  (x),  V.  to  crawl. 

ogomu  (k).  ft.  the  cheek. 

oga,  v.  to  go  ;  to  come  ;  to  walk. 

oguitogu,  V,  to  go. 

ogunita  =  Mir.  kei  tabakeam  (?  to  go  forth). 

oguramo,  v.  to  spread. 

oi,  n.  a  coconut ;  oi  baribari,  a  young  nut ;  oi  samaga,  an  old  nut ; 
oi  (x),  n.  a  coconut  shell;  oinimo,  coco  fibre;  oi  mosore, 
coconut  husk ;  oi  mosore  sirigo,  fibre  made  from  husk ;  oi  obo, 
coconut  milk ;  oi  sugu,  coconut  cloth ;  oi  pari,  coconut  grove. 

oio  (p),  n.  a  young  man.  (Mir.  makeriam,  Saib.  kemele).     Gf.  osio. 

oiobai,  v.  to  take  up. 

oiflusuopu  (x),  n.  kidney.    Cf.  oi,  susuopa. 

oiti,  ad,  then. 

oiwo,  n.  grief;  oiwono  nagoria,  v,  to  be  grieved.  Mir.  okasosok, 
okabatageli. 

oiwoli  (k),  a.  lazy. 

omia  (h),  n.  sitting. 

omidai,  r.  to  bring,  carry,  take  up  ;  to  find  (x). 

omidiro,  v.  imperative,  stay  here !  you  stay !    Mir.  nawa. 

omiei,  v,  to  sit,  stay,  stop ;  poputo  omiei,  v.  to  sit  on  the  knees. 

omio,  (k),  V,  to  kneel. 

omioi  (k),  V,  to  stop ;  auo  obo  omio  (x),  n.  flood  tide,  lit.  deep  water 
remains. 

omo  (p),  a,  short.     Cf.  sopuimi. 

omo  (x),  n.  a  green  ant. 

omogu,  V,  to  carry,  receive. 

omoriti,  V,  to  prune,  thin  out.     Mir.  paret. 

omu,  n.  a  boundary. 

onatato,  n.  open.     Mir.  paret  kak. 

ooea  (x),  V.  to  give ;  wisa  oosa  (x),  v,  to  pay.    Cf .  agiwai,  noosa,  uosa. 

opaiy  V,  to  shut. 
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opia  (k),  v.  to  kill  =  opio ;  didiri  opia,  v,  to  murder ;  didiri  opia  dubu, 

n.  a  murderer, 
opio,  V.  to  strike ;  opio  para,  v.  to  kill.     (Mir.  ipit.) 
opito,  V,  to  grow.     Mir.  omeili. 
opo  (?) 

opu,  n.  soil,  land,  earth ;  the  world, 
opuo  (k),  n.  yam. 
oputi,  V,  to  count, 
ora,  V,  to  seek,  to  look  for ;  ebiari  ora,  to  be  unable  to  find.  (Mir.  nab 

deraimer.) 
oradubu  (kb),  n.  the  word  used  in  the  translations  for  God.     Cf. 

aramorubi.     Oraoradubu  is  another  name  for  uvio-moguru. 
oramo  (x),  v.  to  take  down ;  tiro  oraruo,  v*  to  take  down  sails.     Cf . 

ororua. 
oriai  (p),  a.  dead.     Cf.  orichiai. 
oribo,  t^.  to  rise. 

oriboa  (m),  n.  standing  up ;  t^.  to  get  up. 
oriboo  (k),  v,  to  wake  from  sleep, 
orichiai  (ks),  a.  dead ;  v,  to  die.     Cf .  oriai. 
oiidiro  (?) 
orimiriti,  a,  dead, 
orio,  a.  new,  clean,  fresh. 

orio  (x),  V,  to  blow ;  tuture  orio,  to  blow  the  tuture. 
oriodoi,  v,  to  return,  retreat.     Mir.  takomeda. 
oriomu  (k),  n.  a  variety  of  banana. 
6riora  (x),  n.  the  first  of  the  south-east  monsoon, 
oriou  (p).    Cf.  ouou. 
oiirai,  v.  to  remain. 

oritorai,  v.  to  rise  up ;  airi  oridiro  (k),  v.  to  rise,  of  the  sun. 
orkienkok  (h),  n.  the  hombill. 
oro,  n.  bone.     Cf.  soro. 
oro,  n.  the  sea.     Cf.  uro. 
orobai,  r.  to  catch,  to  grasp ;  to  carry  in  the  hand  (x).      Cf.   erabia. 

(Mir.  erpei) ;  usaro  orobai,  (x),  v,  to  hunt  kangaroos, 
orobere,  n.  saliva. 

orobo,  n.  my.  a  woman,  wife,  spouse.     Cf .  upi. 
6rodai,  v.  to  meet.    Mir.  obapit. 
orodai  (?)  =Mir.  babisdari. 
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orodobi,  v,  to  set  (of  the  smi). 

orodu  (k)  (?),  pe  orodu  (k),  v.  to  pole  a  canoe. 

OTogiama,  v.  to  touch. 

orogoriy  v.  to  put  on  (clothes) ;  nese  orogori,  n.  a  (pearl)  necklace. 

oroguiiato,  v,  to  bow  the  head. 

orogurio,  v,  to  stoop. 

oroi  (m),  ft.  a  star. 

oromai,  v.  to  shout,  to  call  to. 

aromaturuo  (m),  n.  the  oesophagus. 

oromiado  (p),  v.  to  sit. 

oromidi,  v.  to  strike,  scourge. 

oromo  (k),  n.  a  river.     Cf .  goua ;  oromo  turi,  n.  a  creek ;  oromoito,  to 

deep  water,  a  term  used  in  steering.     Gf.  ito  ;  oromo  damo,  it. 

ocean, 
oromobo,  ororomoboa,  n.  the  sea ;  sea  or  salt  water  (k). 
oromoria  (x),  v.  to  share  out. 
oroomai,  v.  to  be  silent,  quiet, 
orooro  (k),  n.  a  thorn, 
orooti,  a.  full.    Mir.  mitkar,  osmeda. 
oropio  (k),  v.  to  smash. 

orori  (?),  orori  mawa  (x),  n,  the  howl  of  a  dingo, 
ororo,  n.  the  face ;  the  front  of  anything  ;  moto  ororo,  the  door,  the 

front  of  the  house.    Mir.  op  meta. 
oroma,  v.  to  come  down, 
ororuso  (x),  n.  meeting, 
orosa  (k),  n,  sweat, 
orosidiro  (k),  n.  the  shoulder, 
orosiodiro,  v,  to  make  or  get  ready, 
oroto,  V.  to  weep, 
orotodum,  v.  to  weep, 
orourai  (x),  v.  to  prick  with  spear, 
orowoduti,  v.  to  ooze, 
oruria,  a.  withered, 
omso  (x),  r.  to  chew, 
oaa  (k),  n.  the  joining  of  point  to  arrow. 
oso  (xs),  n.  a  young  man,  youth ;  osio  (x),  n.  an  infant ;  osio-merc, 

male  baby;   osio-besere,   female;   (f)  uninitiated  lad.     Mir. 

makeriam,  Saib.  kemele.     Cf.  oio. 
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osto  (k),  n.  a  wound. 

osom^ai  (x),  17.  to  lick.     Cf.  osoxniai. 

osomiai  (s),  v,  to  kies. 

osoruo  (k),  i;.  to  go  down,  to  go  outside. 

osua  (k),  n.  the  heavens.     Cf.  ou. 

oBua  (k),  v.  to  put  up,  ad,  upwards ;  tiro  osua,  v.  to  put  up  sails. 

osuderuti  (x),  v.  to  sweep. 

OBupata  (k),  n.  the  instep. 

ota,  n.  a  tree ;  wood,  flagstaff  (x) ;  ota  tama,  bark ;  ota  arima,  gum, 

sap.     Cf.  pe^re,  soro. 
ot&auti  (x),  V,  to  divide, 
otai-hopo  (m),  n.  the  loins, 
otakapuki  (x),  n.  the  heart.     Cf.  tusuopu. 

otaota  (p),  n.  nose  ornament  worn  by  women  when  dancing(pl.l94, 1,2). 
otapara,  a,  dry  (Ht.  dead  wood).     Cf.  ota,  para, 
otigi,  V,  to  put  forth. 

oto,  n.  the  thumb ;  oto-turi  (m),  n.  the  forefinger, 
oto  (x),  ft.  a  wooden  or  steel  adze  for  sago  making.     Cf.  otoai. 
otooto  (Domori),  n.  a  kind  of  arrow,  with  numerous  barbs, 
otoai,  r.  to  split,  cut,  divide, 
otoboa,  V,  to  stand  up,  arise.     Mir.  tekue. 
otoi,  i;.  to  leave,  put  aside, 
otoirai,  v,  to  bind.     Cf.  itoiiiti. 

otoiriti  (x),  V.  to  make  fast  a  rope.     Cf.  otoirai,  itoiriti. 
oto  sairo  (x),  n.  shoes, 
ototoro,  V,  to  break,  rend,  tear, 
otouri  (x), !?.  to  stamp  with  the  foot, 
otumai,  f?.  to  send  away, 
otuturo,  V.  to  stretch  forth. 

ou,  n.  sky,  a.  high  ;  prep,  ou-ato,  at  the  top,  above.  Cf.  osu. 
ouea,  V,  to  espy,  to  see  {plur,),     Cf.  nouea. 
ouera,  n.  a  word ;  ouera  kudu,   language  ;    oueramito,   things » Mir. 

merkem.     Same  as  auera. 
ougi,  V,  to  follow. 

oumiriti,  a.  dead  (of  things).     Mir.  eumilu  lu. 
ouou  (7),  n.  ear  pendant  used  as  a  weight  to  distend  the  lobe  of  the 

ear  (?oriou),  (pi.  190,  1-4). 
owaigati  (x),  namabu  owaigati,  n.  work. 
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Paa  »  paha. 

paaia  (x),  a.  dead.    Cf .  para. 

padi  (k),  n.  the  brown  cuscus ;  uibunibu  padi,   the  black  ciibciib  ; 

keakea  padi,  the  white  cuscus.     Gf.  parima. 
pae,  n.  a  great  number,  a  lot ;  a.  plenty.     Mir.  lakub. 
paha,  a.  equal,  like,  accompanying  ;  prep,  along  with.  Cf.  pope.    Mir. 

kemem,  okakes. 
pai,  ad,  no,  not ;  (used  before  other  words).     Cf.  puai ;  pai  diriuo  a. 

unwilling, 
paii  (7)  a  Kiwai  pillow  made  from  sago  palm, 
pai  auri  dubu  (s),  n.  a  blind  man.     Cf.  idamari,  auri. 
paina,  n.  a  name. 

pake,  n.  a  sound ;  v,  to  explode  (x). 
papu  (m),  n.  the  knee.     Cf.  popu. 
paputa,  n.  a  porch.     Mir.  maisu. 
para  (p),  r.  to  die ;  a.  dead.     Cf .  uparu,  paara. 
para,  a,  ripe. 

parako  (x),  n.  a  variety  of  sweet  potato, 
paramuti  (x),  it.  burnt  corkwood ;  paramuti  uibu  (x),  v.  to  paint  body 

black  for  dancing, 
parani  (x),  n.  a  net  for  fish. 

parapara  (x),  n.  the  lungs.     Cf.  barahoro,  barasoro. 
pari,  n.  a  plantation,  a  garden ;  pari  goua,  n.  a  ditch  or  drain, 
parima  (m),  n,  the  cuscus.     Cf.  padi. 
paromiti  (7),  n.  a  wooden  female  image  shown  only  once  a  year  at  the 

initiation  ceremony.     It  is  kept  wrapped  up  in  tiro  matting 

(pL  195,  3).     Cf.  uvio  moguru. 
paruiana  (7),  n.  a  kind  of  arrow, 
parnparu,  n.  elephantiasis  of  the  leg. 

pasa,  n.  a  leaf.     (Mir.  lam.  Saib.  nguzo) ;  a  feather  (x).    Cf.  gorumo. 
pasaro,  n,  hill,  mountaia.     (Mir.  paser).    As  there  is  only  one  small 

hill,  Mabudauan,  in  the  whole  of  Daudai,  this  word  is  probably 

introduced  from  Miriam.     Cf .  podo. 
patara  (x),  n.  the  platform  or  deck  of  a  canoe  ;  a  raft, 
pate  (x).  It.  a  bell.    A  Lifu  word  introduced  from  Miriam  or  Saibai. 
pato  (x),  ft.  a  variety  of  yam. 
p«tu(?) 
patara  (k),  n.  breadth. 
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paudo  (k),  n.  a  treaty.  Gf .  Mir.  pand,  Saib.  panto,  from  which  this 
is  probably  introduced.     The  proper  word  is  miro. 

pauna,  n.  skin  (of  an  animal).     Mir.  paur. 

pau6ko  (k),  n.  a  cloth  worn  as  a  kilt. 

pai&oro,  padoro  gagari  (k),  n.  a  gun ;  pai&oro,  Eng.,  powder,  gagari, 
bow. 

pe,  n.  a  canoe  or  boat ;  ekeeke  pe  (x),  a  whaleboat ;  ano  pe,  n.  a  ship ; 
era  pe,  n.  a  steamer. 

peba  (x),  n.  a  book.    The  English  word  ''  paper.'' 

p^dua,  v.  to  shoot.     Mir.  itimed. 

pe^re  (x),  n.  wood.     Gf.  soro,  ota. 

peknpe  (7),  n.  Jew's  harp  played  by  yonng  lads  (osio).  Gf.  begabe 
(pi.  197,  4). 

pere,  a.  the  left  side ;  pere  tuo,  the  left  hand. 

peredara  (x),  n.  a  variety  of  sweet  pQtato. 

piago  (p),  n.  pan  pipes. 

pida  (x),  n.  a  torch  made  of  coconut  fronds. 

*piperiti,  v.  to  squeeze.     Gf .  amahiri. 

pipiauri  (x),  n.  a  black  duck. 

pira  (m),  v.  to  have  none. 

piro,  V.  to  steal ;  piro  nibonibo,  to  steal  greatly.    (Mir.  au  eruam.) 

piro  (?  ft.  wing) ;  piro  p&sa  (x),  n.  a  wing  feather. 

pitu  (x),  n.  the  buttocks. 

pitu  (x),  n  .the  nails ;  sairo  pitu,  toe-nail ;  tugiri  pitu,  finger-nail ; 
oto  pitu,  thumb-nail. 

pitupitu  (x).  It.  a  species  of  beetle. 

piu  (x),  n.  the  midrib  of  a  leaf. 

piu  (x),  n.  the  cross  beams  connecting  the  outrigger  float  with  the 
canoe ;  thwarts. 

piuri  (x),  n.  an  armlet  made  with  Coix  lachn/ma;  (f)  the  cross- 
shoulder  belts  and  armlets  decorated  with  coiz  seeds  worn  when 
going  to  fight. 

piuri  (x),  n,  a  variety  of  yam. 

po,  n.  song ;  po-abo,  v.  to  compose  a  song.     Gf .  poho. 

poa  (x),  n.  nothing.     Gf .  puai,  pua ;  adina  poa,  a,  no  good. 

poa  (x),  n,  a  skin  disease,  Eaema  marginata  ;  ringworm. 

podo  (x),  n.  a  hill.  (Saibai  pada.)  Probably  introduced.  Gf.  pasaro, 
and  note. 
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podnti,  V,  to  tear,  to  destroy. 

poho,  n.  a  song,  a  word ;  tane  (x).     Mir.  wed.     Saib.  na. 

poniponi  (k),  n.  lightning. 

poo  =  poho. 

poitoi-ita  (h),  v.  to  keep  off  the  wind,  in  sailing.     Gf .  poto. 

pope,  a.  along  with,  equal.     Cf .  paha.     Mir.  okakes. 

popo  (k),  n.  a  bale,  bundle ;  sukuba  popo,  n.  a  cigarette. 

popu,  n.  the  knee. 

popuipa  (k),  91.  the  knee,  »  popu. 

X>oputo-omiei,  i;.  to  kneel,  lit.  to  sit  or  rest  on  the  knees. 

poputomioi  (k),  v.  to  kneel,  :=  poputo-omiei. 

poro  (k),  n.  an  edible  snake,  said  to  be  very  fierce. 

poto  (?  n.  shallow  water) ;  potoito  (k),  n.  to  shallow  water,  in  steering^ 

poto  (?) ;  poto  bato  (k),  n.  a  belt.     Cf.  bata. 

potoraimi,  a.  four,  given  in  Rev.  E.  B.  Savage's  Yoc.  as  the  equivalent 

of  the  Mir.  neis  a  neis,  two  and  two. 
pou  (k),  n.  the  Bin  palm ;  pou  sirigo,  n.  fibre  made  from  pou  leaf, 
poubari  (k),  ».  plaited  rope, 
pua  =  puai. 

puai,  ad,  no,  not  (used  after  other  words).    Cf.  pai,  poa. 
puda  (x),  n.  the  handle  of  a  club, 
pukai  (x),  ad.  »  puai. 
pupu  (x),  n.  or  v.  fan. 
puripuii,  n.  magic,  witchcraft, 
pumao  (7),  n.  a  headdress  from  Debiri  (pi.  191,  5). 

Ba(?) 

ragotogo  (x),  v.  to  beckon  to  anyone  to  go. 

raguta  (x),  v.  to  carry  on  the  shoulder. 

larugoro  (?) 

reresebo  (x),  n.  a  joint. 

ro,  pr(m.  thou,  you  (sing.), 

TO,  prep.  with. 

roi(?) 

robeturo  (?) 

rodiio(?) 

rodori  (x),  v.  tide  goes  down  river. 

rogomoa,  jTon.  with  thee.     Cf.  ro,  gpmoa. 
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rogu{?) 

roriro  (k),  v,  tide  goes  up  river. 

ropo,  pron,  thine,  your  {iing,\ 

rorodi,  rorodia  (p),  a.  all.    Mir.  uridili.     Cf.  tutummi. 

roro-oto  (k),  «,  to  grow. 

rorota  (k),  n.  birth. 

roddiro-auana,  n,  a  writer,  scribe.    Mir.  aotale. 

lukupo,  n.  medicine,  paint.    Mir.  lukup. 

rupi  (k),  n.  a  yenomoos  snake,  edible. 

Sabi,  ».  tabu,  prohibition,  law  ;  v,  to  tabu.     Perhaps  a  Saibai  word. 

saemiti,  n.  corkwood  (burnt)  to  blacken  the  face. 

sagana  (k),  n.  the  moon;  sagana  gege,  crescent  moon.     Cf.  gege; 

dogobe  sagana,  full  moon ;  sagana  suokara,  a  halo  round  the 

moon, 
sagarunepe  (x),  n.  a  species  of  snake,  probably  a  lizard  resembling  a 

snake, 
sagigi  (x),  n.  a  swelling, 
sai  (ks),  n.  daylight;  sun,  day  (x);  sai  sirio,  ad.  daily;  sai  epi, 

n.  noon ;  sai  iri  sukumai,  the  sun  sets.     Cf .  iuio. 
saimabu  (x),  n.  a  watch  (time-piece).     Cf.  sai,  mabu. 
saipo  (x),  n.  a  dance,  hopping  on  one  foot, 
sairidoro  (x),  the  shins. 

sairigiri  (x), ».  trotters  (foot-claw).     Cf .  sairo,  igiri. 
sairo  (x),  n.  the  foot,  leg.     Cf .  aira,  airo ;  sairo  oto,  n.  a  boot ;  sairo 

pata,  n.  the  sole  of  the  foot, 
samaga,  a.  old,  of  coconut, 
sami,  n.  bad  spirits,  in  the  form  of  dwarfs,  with  immense  heads. 

They  carry  large  bows  and  arrows,  are  blackened  with  charcoal, 

and  decorated  with  cassowary  plumes.     They  can  endow  men 

with  power  of  flying,  cause  snakes  to  bite  and  kill,  pigs  to 

destroy  gardens,  winds  to  wreck  and  drown. — Ann.  Rep.  1894, 

p.  58. 
same  (m),  n.  a  cassowary, 
same  (x),  n.  a  feast, 
same,  n.  pride,  boasting ;  same  patu,  t;.  to  be  very  proud.     Mir.  au 

bauspili. 
samoito  (x),  samuito,  a.  quick  ;  v.  to  hasten.     Mir.  sobkak. 
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fiamtdtoi,  i?.  to  be  quick.    Mir.  kabdigili. 

Sana  (m),  v.  will  give. 

sano  (m),  n.  the  tail  of  a  quadruped.     Cf.  nopo. 

sapua  (k),  n.  a  side,  remnant ;  ere  sapuai  sapua  nao  (x),  n.  half. 

saputa  (k),  n.  or  v.  purchase. 

saiima  (s),  n.  the  outrigger  float.     Gf.  Mxr.  and  Saibai. 

eaiimlsa  (m),  n.  a  coloured  man. 

sarina  (k),  n.  a  traitor. 

aarugosio  (k),  n.  the  nostrils. 

sarusaru  (k),  n.  a  centipede. 

saso  (z),  n.  taro. 

saui,  n.  a  post. 

aayori  e  ipa  (7),  n.  shell  used  in  sharpening  a  bamboo  knife  (wen). 

aawa,  11.  canoe;   sawa  ota,  n.  the  mast  of  a  canoe;  sawa  tiro,  n.  the 

sail  of  a  canoe ;  sawa  ivi,  n.  the  stays  of  canoe  mast ;  sawa 

peere,  n.  wooden  step  used  for  supporting  the  mast  of  a  canoe 

(pi.  194.  8). 
aawaivi  (k),  n.  a  cord  made  of  split  creeper, 
sawasawa  (x),  n.  twilight, 
sebeda  (x),  n.  a  land  shell, 
segudo  (k),  n.  a  dragon-fly. 
sene  (x),  n.  a  variety  of  yam. 
seneniti  (x).  n.  an  iron  anchor, 
sepate  (x),  n.  the  lobe  of  the  ear.    Gf .  epate,  gare. 
seporo  (x),  n.  a  cigar  wrapper, 
sera  (x),  n.  breath.    Gf.  era,  hera. 
serao  (x),  a.  wild ;  n.  work. 

seratato,  a,  continuous,  lit.  without  stopping  to  breathe.   Mir.  nerkak. 
sere, ».  a  net. 
a  (k),  v.  be  quiet !  hush ! 

sia  (x),  n.  the  south-west ;  sie  rarugoro,  n.  the  south. 
sia  (x),  n.  a  hole  (in  lobe  of  the  ear) ;  wadi  sia,  n.  a  hole  in  the 

septum  nasi,    (f)  the  hole  in  a  bamboo  pipe  in  which  the  bowl 

is  inserted. 
flia  (x),  n.  a  nut  used  as  a  rattle  in  dances, 
aiahu  (x),  n.  a  large  bale  of  sago, 
sibara  (x),  n.  a  crocodile ;  a  variety  of  banana, 
sibo  (x),  M.  the  lungs.    Gf .  torutoru. 
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sibomngoruti,  v,  to  believe;  (Mir.  oitoli);  pal  sibomngarati,  «.  to 

disbelieve.    (Mir.  watur  kak.) 
flidiro(?) 

sido,  n.  the  spirit  wbiob  oontroLi  death, 
sidobari  (k),  n.  the  croton. 
sido  oradubu,  n.  God. 

ide  (k),  n.  the  west.    Gf.  sia,  iiarasakumai. 
8iea(?) 

sige  (m),  V,  to  finish.     Cf.  tan. 

sigiri  (?  n.  swelling) ;  muopu  ra  sigiri  (k),  elephantiasis  of  sczotam. 
sigubia  (x),  n.  a  variety  of  banana, 
sihna  (k),  n.  a  bale  of  sago, 
sikara  (k),  n,  the  crayfish, 
simarai,  prtm.  himself, 
sime  (k),  n.  a  variety  of  banana ;  sime  sirigo,  n.  fibre  from  banana 

stem, 
simera  (ks),  prtm.  yourself,  thyself  (in  Text  No.  19). 
sio  (x),  «.  dog. 

sio  (xs),  a,  fast,  quick.     (Mir.  wamen.)     Cf.  io. 
siremasepate  (Domori),  n.  a  kind  of  arrow, 
siri  (x),  n.  the  Chili  pepper. 
sirYgo  (x),  ».  flesh ;  fibre  of  plants.    For  varieties  of  fibres  see :  guri, 

idi,  keanenese,  midiri,  oi,  pou,  sime,  sosome,  taga,  toma,  turio. 
sirio,  a.  many,  all.     Cf.  irio. 
siripo  (x),  n.  shame,     siripo  ia,  a.  ashamed, 
siro  «a  sirio. 

siro  (x),  a  myriapod  {lulus). 
sisiasisia  (x),  a.  light  green.     Cf.  ipauipau. 
sisiuna  (x),  n.  a  parrot, 
site  (xs),  n.  the  outside.     Cf.  sugu. 
site  (x),  n.  a  basket  made  of  coconut  leaves.    Cf.  ito,  tito< 
siuia  kikop,  a.  thorny,  prickly.     Mir.  zigerziger. 
so  (Domori),  n.  ornament  of  strips  of  dog's  skin,  fastened  in  girdle 

behind  and  worn  in  dances  (pi.  192,  5). 
sobo,  sobu,  a.  small,  little ;  sobo  m^re,  n.  lad,  boy;  sob  ota,  n.  a  little 

thing, 
sobomara  (x),  n.  a  variety  of  banana, 
sobu  mere  (x),  n.  an  idiot.     Cf.  sobo. 
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8odo  (k),  n.  a  cartridge. 

soge  (k),  n.  the  flying  fox  {Pteropw), 

sogere  (i),  witchcraft.     Cf.  puripuri. 

sogeri  (k),  n.  armlets  and  leglets  of  twine;    (r)  worn  by  widows 

round  neck,  hanging  down  back  and  front,  when  in  mourning 

for  husbands. 
soke  (k),  n.  a  variety  of  banana. 
Bokeri  (f ),  n.  arrow  used  for  long  distances. 
Boki,  n.  a  stick  to  husk  coconuts  with  ;  a  walking  stick,  a  staff. 
Bopu  (k),  n.  clay ;  uibuuibu  sopu,  black  clay  for  painting  the  body, 

obtained  at  Kiwai ;  dogodogo  sopu,  red  clay  from  Dudi. 
eopuanotoi  (k),  n.  Hell, 
sopuimi  (ks),  a.  short.     Cf.  omo. 
sopunii  (s),  n.  a  snake,  said  not  to  bite. 
Borea  (x),  n.  a  snake,  said  not  to  bite. 
floro  (x),  n.  bone ;  shell ;  wood  after  the  bark  is  peeled  off  ;  ipa  soro, 

clam  shell,  (p)  used  as  a  knife  for  taking  out  the  kernel  of 

the  coconut, 
soaido  (x),  n.  a  variety  of  banana, 
sosome  (x),  the   hibiscus,  MibisctM   tiliaeeus   (Fiji,  Yau.);    sosome 

sirigo,  n.  flbre  from  the  hibiscus. 
sosoro  (x),  n.  the  forehead. 

sosagoro  (x),  n.  ear  ornaments  of  worsted  or  twine, 
sou  (x),  n.  famine, 
sowora,  sowore  (x),  turmeric,  used  as  a  yellow  dye.     Cf.  agoago, 

madira. 
suabi  (x),  n.  grasshopper. 

sTiago  (x),  n.  grass ;  suago  pasa,  grass  leaf ;  suago  miti,  grass  root, 
sngu  (p),  n.  the  outside.     Cf .  sito. 
sugu  (x),  n.  coconut  cloth. 

sugumai  (x),  =  n.  sukumai ;  era  sugumai  (x),  n.  sunset. 
8ukiib&  (x),  n.  tobacco ;  sukuba  popo  (s),  n,  a  cigarette,  lit.  tobacco 

roU. 
sukuba  (x),  n.  scaly  riugworm. 
sukumai  (x),  =  sugumai,  v,  to  set,  of  the  sun ;  irilra  sukumai,  the  west. 

Cf .  sie,  sia. 
sungei  (k),  n.  the  cane  sling  by  which  heads  are  carried, 
suokara  (x)  n,  a  halo. 

2  B  2 
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sma  (k),  n.  a  flower. 

snroma  (x),  n.  the  north  or  north-west. 

Bum  (k),  n.  beacon,  a  mark. 

Buaa  (k),  n.  a  land  shell. 

Bosi  (k),  f'.  to  sit. 

sasu  (k),  n.  bladder. 

BOBU  (?),  susa  raragoro  (k),  n.  the  south-east. 

Busna  (x),  V,  to  blow ;  eusua  epnro,  v.  to  blow  with  the  mouth. 

Busuo  (k),  s  susua ;  auo  susuo,  n.  a  gale,  lit.  big  blow. 

susuome,  susuomi  (x),  n.  a  fly ;  the  house  fly. 

susuome  (f),  n.  an  arrow  with  a  sharp  conical  tip  which  breaks  off 

in  the  wound, 
susuruwia  (x),  n.  a  rainbow. 

Tabaro  (x),  n.  a  mat. 

taga,  n.  the  pandanus  root ;  taga  sirigo  (x),  fibre  from  pandanns  root. 

tagaa  (k),  ad,  a  long  time  ago.     Gf .  tagara. 

tagara,  a,  old ;  ad.  formerly,  a  long  time  ago ;  tagara  ia,  ad,  from  of  old. 

tagaraimi  (x),  ad.  formerly ;  tagaraimi  gogu,  ad.  long  ago,  lit.  going 

a  long  way  back, 
tagu,  n.  time, 
taira  (x),  n.  a  cobweb, 
taiua,  n.  a  rock.    Mir.  neid. 
tama  (k),  n.  skin;  ota  tama,  n.  bark ;  oboro  tama,  n.  cloth,  a  Bash. 

C.  esume. 
tamai  (xs),  ad.  openly, 
tamari  (?),  tamari  muba  (x),  n.  a  snout, 
tamatama,  a.  thin,  lit.  skinny.     Of.  tama. 
tamo  (k),  tamu  (x),  n.  wing  of  a  bird, 
tanar,  n.  custom,  habit,  fashion.    Mir.  tonar. 
tana  (?),  tanu-auana,  naked, 
tao  (x),  t^.  to  finish.    Of.  tau. 

tarame  (x)  (?),  dou  tarame,  n.  sago  in  a  small  roll.    Cf.  siahu. 
tararoro  (?),  nei  tararoro,  pron.  they  two.    Savage  icss. 
tariguro  (?) 
tare  (x),  v.  to  come, 
taropura  (x),  n.  a  bottle  for  lime,  a  glass  bottle.     Perhaps  introduced 

from  Miriam  taipor. 
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tatamu  (k),  n.  the  chin,  lower  jaw. 

tatari,  a.  near. 

tatarito,  inter,  a  fonn  of  greeting.     (Mir.  maiem.) 

tataritu  (k),  v.  he  comes. 

tato,  suffix  no,  not.    Mir.  kak.     Saibai  igi. 

tan,  V.  to  finish ;  sign  of  the  past  tense. 

tau  ima  godio  (x),  v.  to  swallow. 

tango,  a.  first. 

tawatawa  (?),  nai  tawatawa  (k),  ad.  here.    Cf .  noboi  rom  ;  tawatawa 

tutnm  (k),  n.  the  world, 
tea,  V.  to  stand.    Mir.  aknr. 
teapaiiato,  n.  grass.    Mir.  soge.    The  Dandai  word  is  apparently  a 

componnd  of  tea, '  stand/  pari,  *  garden,'  ato,  '  in.'    The  proper 

equivalent  of  soge  is  snago.    In  the  us.  translation  appended 

to  the  Daudai  text,  teapariato  is  explained  as  'in  a  barren 

place.' 
teere  (v),  n.  collective  name  for  arrows. 
tema,  era  tema,  n.  smoke. 

tSmatSma,  a.  painful,  sick»  sore ;  v.  to  suffer  pain  ;  n.  disease, 
temeteme  =  t^mat^ma ;  niro  temeteme,  n.  diarrhoea  or  stomach  ache, 
tepe  (m),  n.  fresh- water  bivalves ;  mussel. 
tepere  daredare  (x),  n.  a  bird,  the  spurred  plover. 
tepetepe  (?),  tepetepe  terisi  awado  (x),  v.  to  flog, 
teraiai  (Domori),  n.  a  kind  of  arrow, 
tere  (x),  n.  an  arrow.    Cf.  were,  teere. 
tore  (x),  n.  flooring  made  from  the  Te  palm, 
tereniri  (x),  n.  a  species  of  Dracaena. 
terisi  (?),  tepetepe  terisi  awado  (x),  v.  to  flog, 
tliik,  tSriko  =  turiko ;  t^rik-arabi  (k),  n.  a  white  man  ;  t^riko-gagari 

(m),  n.  gun. 
t€riko  (hb),  n.  tomahawk. 

tete  (x),  n.  a  fish  spear ;  epeduai  v.  to  spear  with  the  tete. 
tibi,  n.  root. 

tidi  (x),  n.  a  species  of  gourd, 
tigiri,  n.  the   shoulder,  shoulder    joint;    tigiri-kako    (m),  n.  the 

shoulder  blade ;  tigiri  soro  (x),  n.  the  shoulder  blade, 
tigiro,  n.  the  brain, 
time  (?). 
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tirikarabi,  n.  a  white  man.     Cf.  t^rik. 

tiro  (s),  n.  a  mat  made  of  broad  strips  of  the  leaf  of  the  pandanns 

fastened  together,   used  for    sleeping  mats  and  sails;    tiro 

orarao,  t^.  to  take  down  sail ;  tiro  osua,  v,  to  put  up  sail ;  sawa 

tiro,  n.  a  saiL    Cf.  oa. 
titi  (k),  n.  a  basket  made  with  a  small  and  fine  plait.     Cf .  ito,  sito. 
titi  (x),  n.  a  carving  on  wood,  <?.  to  tattoo, 
titi  (k),  r.  to  smear,  to  paint,  to  rub,  into  the  skin  as  ointment ;  gate 

titi,  V.  to  smear  with  mud  in  mourning ;  titi  rosiodiro,  r.  to 

write, 
titi  (k),  a,  beautiful,  smart,  '^  flash." 
tiwa  (k),  n.  the  pole  for  poling  a  canoe, 
toabuti  (k),  v.  to  bite, 
toboro,  n.  a  cloud, 
togiri,  a.  trembling ;  n.  palsy, 
toia  (k),  n.  foam, 
toka  (x),  n.  a  lime  spoon, 
toma  (x),  ».  bread  fruit ;  toma  sirigo,  n.  fibre  made  from  breadfruit. 

**  The  seeds  are  eaten,  but  the  pulp  is  usually  thrown  away." 

— MacGregor,  Rep.  1890,  p.  40. 
tooto  (Domori),  n,  a  wooden  implement  used  for  opening  coconuts.   Cf . 

oto  (pi.  194,  6). 
topo  (x),  n.  food ;  good  (m)  ;  wade  topo  obo,  topo  opo,  (x),  n.  drinking 

water.     Cf.  tupobo. 
topo  (x),  ».  a  venomous  snake, 
tore,  a.  frightened,  afraid ;  v.  to  be  afraid ;  n.  fear, 
toilbo  (x),  n,  twins, 
torope, 

torotoru  (x),  ad.  light, 
torutoru,  a.  easy,  light.    Mir.  perper. 
tomtom  (x),  n.  the  lungs.    Cf.  sibo. 
toto,  n.  an  iron  nail, 
toto  (x),  n.  a  ladder  (staircase). 
totoboa,  v,  to  stand. 

totoma,  totomo,  v.  to  exhort,  preach ;  n.  a  story,  a  tale  (x). 
totototo,  0.  sorry,  grieved, 
tsime  (xs),  n.  a  banana.     Cf.  sime. 
tu  (m)  =  tuo. 
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tuburo  (m),  tuburu,  n.  the  inside  (liir.  teibur) ;  the  stomach  (x), 

tudi  (m),  n.  a  fish-hook ;  irisina  tudi  (x),  n.  a  fish-hook. 

tae  (x),  n.  the  fore-ann. 

tngiri  (m)  » taigiri. 

tuga  (x),  n.  the  sticks  fastening  the  pin  to  the  sarima. 

tohai  (k),  n.  veins. 

tnigiri  (x),  n.  the  hand.     Gf.  giri,  igiii,  tue. 

taiopo  (m),  ft.  the  finger.    Of.  tne. 

tnipikako  (k),  n.  the  ulna. 

tnkako  (k),  n.  the  shoulder. 

tamaho  (x),  n.  the  wrist. 

tamanababa  (x),  n.  a  stone  club  with  star  shaped  disc. 

tumanua  (x),  n.  a  fresh-water  turtle. 

tumodi,  a.  right,  on  the  right  side ;  tumodi  tuo,  n.  the  right  hand. 

tumodia  (k),  v.  to  go  straight.     Gf .  tumodi. 

tumi  (k),  n.  a  mushroom. 

tumu,  n.  the  bush,  forest,  uncultivated  country.    Mir.  sumez. 

tuo,  n.  the  forearm  and  hand ;  tumodi  tuo,  n.  the  right  hand ;  pere 

tuo,  n.  the  left  hand.    Gf.  tue. 
tuo  (x)y  n.  ashes, 
tupata  (m),  n.  the  hand, 
tupi  (k),  n.  the  upper  arm. 
tupoa  (x),  n.  the  elbow. 

tupobo  (k),  n.  drinking  water,  fresh  water.    Gf.  topo,  obo. 
tupopo  (k),  n.  the  elbow, 
tupuo  (x),  n.  the  elbow, 
tun  (?)  oromo  turi,  n.  a  creek.     Gf .  gau&  gou. 
turi  (m),   n.  the  middle  (finger?);  oto-turi  (m),  forefinger;  turi-hia 

(m),  the  middle  finger  (lit.  real  middle :  cf .  ia) ;  ete-turi  (m), 

the  third  or  ring  finger  (lit.  little  middle :  cf .  ete). 
turi-oa  (m),  n.  the  foresail. 
tiin&t,prep,  in  the  middle,  in  the  midst, 
turihia  (m),  n.  the  middle  finger, 
turik,  turika,  turiko,  n.  iron ;  a.  foreign  (x) ;  turiko  wedere,  n.  an  iron 

oven ;  turik-arubi  (m),  n.  a  white  man.     Gf .  List  of  introduced 

words, 
turio  (x),  n.  a  creeping  plant ;  turio  sirigo,  n,  a  fibre  made  from  turio. 

The  root  of  this  plant  is  sometimes  eaten. 
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toro  (k),  v.  to  go. 

torube  (x),  n.  the  centre.    Cf.  tori. 

turuo  (k),  turatoruo  (k),  n.  the  throat. 

turaotunio  (k),  n.  the  wind  pipe. 

tusase  (k),  n.  a  plaited  armlet. 

toBoro  (k),  «.  to  squeeze. 

tusuopu  (k),  n.  the  heart.    Cf .  otakapuki. 

tutai  (k),  n.  an  armlet  worn  near  the  shoulder.    The  musur  of 

Saibai. 
tuto(?) 

tutuopu  (k),  n.  a  wooden  hook,  used  for  hanging  things  upon, 
tuture  (x),  n.  the  conch  shell  {Fueue  or  Triton)  used  as  a  trumpet, 
tuturo,  tuturu,   a.  long;    tall  (k);   tawatawa  tuturu  (k),  n.  the 

world, 
tuturuimi  (xs),  all.    (Mir.  uridiH.)    Cf.  rorodia. 
tuturuo  (k),  n.  the  coast.    Cf.  dodo,  dodoro. 

TJa  (p),  t^.  to  give.    Cf.  no,  uosa,  agiwai,  nimoria. 

vSk  (x),  V,  to  bathe. 

uabogoi,  V.  to  bring. 

uabugoi,  V,  to  guide. 

uada,  a.  blessed.    (Mir.  werkab.) 

uadi  (m),  n.  the  nose  ;  uadi-muti  (m),  n.  a  ring  worn  in  the  nose. 

uadoro,  v,  to  speak  good,  praise. 

uadow,  V.  to  wonder. 

uaeriivi  (p),  «.  a  frontlet  worn  by  youths  before  initiation. 

uagediai,  v,  to  surround;  ad.  around. 

uagi  (k),  n.  the  thigh ;  uagi-kako,  ti.  the  thigh  bone. 

uagi  (p),  n.  implement  used  for  husking  coconuts  made  of  leg  bone  of 

a  cassowary, 
uagori,  v.  to  take. 

uagoria,  v.  to  look  after,  to  care  for. 
uagumai,  v,  to  wag  the  head, 
uai,  a,  strong. 

uaigiri,  t^.  to  snatch  away  with  the  intention  of  stealing, 
uaito,  ad.  carefully ;  uaito  uagoria,  v.  to  take  great  care  of.     Mir. 

mamoro. 
uaiuai,  a.  hard. 
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uapa,  n.  a  woman's  petticoat ;  (p),  the  narrow  petticoat  which  is  tucked 
between  the  legs.  (D' Albertis  says  that  this  word  is  not  used 
on  coast  at  Mowat,  but  only  in  the  interior.) 

oapaibi  (p),  n.  carved  steering  paddle  (pi.  202,  3). 

napnr^to,  ad.  next,  after. 

uarabai,  v.  to  help,  to  comfort.     Mir.  upinati,  upiatidar. 

naramaiy  a.  false. 

uararai,  v.  to  lose,  take  no  heed;  a,  thoughtless.  (Mir.  didmirki^ 
Saib.  dantadumain.) 

uaratai,  v.  to  ask. 

uarekabo  (m),  n.  a  bone  spoon. 

uareuo,  v.  to  open. 

uari,  V.  to  laugh.    Gf.  mate. 

uaiitt,  V.  to  turn  over,  to  turn  up.     Cf .  uarui. 

uaro  (m),  n.  feathers. 

uaro  (p),  n  a  wig  worn  by  old  men. 

naroito  (m),  n.  to-morrow. 

oarubia,  t^.  to  fly.     Gf .  arubia. 

uarui,  v  to  turn  over.     G.  uariu. 

uamo,  V.  to  receive  sight.    Mir.  bakaerti. 

uatotorope  (k),  n.  the  tongue. 

nba,  ubana,  t^.  bad. 

uba,  ubaru  (k),  n.  an  edible  snake,  venomous. 

nbagouaidumo,  v.  to  deflle.    Gf .  uba,  goua. 

nege,  prep,  on  the  bank,  along-side. 

uere  (k),  n.  arrows. 

ugaeai  (x),  v.  to  bark. 

ui  (ks),  v.  to  cry  out,  shout. 

uia,  V.  to  pay  back.     Gf .  uisa. 

uiai  (p),  n.  rain.     Gf .  uisai. 

niari  (k),  n.  a  shower  of  rain. 

uibo  (k),  uibu  (k),  n.  coal,  charcoal ;  uibo  durupi  (e),  n.  an  albino. 

nibuna  (s),  a.  light  blue. 

uibuuibu,  a.  black. 

oisai  (ks),  n.  rain.     Gf.  uiai. 

oiui  (k),  n.  a  variety  of  mango. 

mnamu  (e),  n.  a  yam. 

umiriti,  v.  to  wash. 
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umo  (k),  n.  a  dog. 

umoro,  V.  to  know  bow.    Mir.  umele ;  nmorotato,  v.  not  to  know,  to 

be  unable.    Cf .  kariLtai. 
umumue,  a.  wbole,  entire.    Mir.  kemerkemer. 
no  (m),  n.  nigbt. 

no,  n,  tbe  wind.    Cf .  susno,  bubna. 
no  (ks),  inter,  no. 
no  (k),  v.  to  Bleep  ;  no  ntna  (x),  v.  to  lie  down  to  sleep.     Cf.  ntua, 

ntno. 
nomo  (x),  n.  a  boundary, 
uoog,  n.  an  animal,  a  bird.    Cf .  wowogo. 

uorogomai  (?),  given  in  Savage  us.  as  equivalent  to  Mir.  lem.  ^  sun. 
nosa,  V,  to  give  (ks),  to  buy  (x).     Cf.  nimidai. 
upara  (x),  t».  deatb.     C(.  paara,  para,  uparu. 
uparu,  f?.  to  die ;  a.  dead ;  poisonous  (of  snake),  (x).     Cf .  para, 
upi,  n.  plur,  women;  woman  (x);  upi  baroma  (x),  n.  a  sow.     Cf. 

orobo. 
upuro  (m),  n.  tbe  navel.     Cf.  gupuro. 
ura,  ure  (m),  n.  an  island  or  small  reef.    Cf.  mamoko. 
ura  (k),  ft.  a  flower.    Cf .  sura. 
urai(?) 

uramo  (k),  n.  tbe  nortb-west  wind.    Cf .  suroma. 
uramu  (x),  n.  busband,  wife,  spouse, 
uraoa  (k),  n.  a  bag. 

urate,  n.  a  year.     Mir.  urut,  Saib.  wato. 
urio  (x),  n.  a  demon,  gbost ;  tbe  soul.    Cf .  manakai. 
urio  (?  n.  dagger) ;  urio  soro  (x),  n.  a  dagger  made  of  cassowary  bone, 
uro  (x),  n.  tbe  sea.    Cf .  oro. 
uroa  (k),  n.  tbe  soutb-east  wind, 
uroro,  V.  to  sbut  partly,  to  sbut  a  little  way. 
urouro  (x),  n.  tbe  bold  or  inside  of  a  canoe, 
uru,  n.  tbe  soutb-east.    Cf.  oro,  tbe  sea,  wbicb  is  to  tbe  soutb-east 

of  Daudai.    Mir.  sager. 
uruapuo,  a.  out  of  sigbt,  probably  from  tbe  preceding  word.    Cf. 

uru,  apuo,  and  Mir.  sagerop  from  sager. 
uruma  (x),  n.  a  variety  of  banana ;  (f),  a  bead-dress  worn  by  busb 

tribes  in  dancing  and  flgbting  (pi.  192,  3). 
urumi  (p),  n.  a  drum  (warup). 
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uramurubnra  (p),  n.  charm  in  form  of  wooden  female  image,  worn  by 
young  uninitiated  lads  (pi.  198,  1).  Of.  moguru-umuru-buru, 
uvio-moguru. 

urum,  a.  deep. 

ururudo,  prep,  at  the  back,  behind.    Mir.  sor-ge. 

usaro  (k),  n.  a  kangaroo ;  a  dance  held  before  a  kangaroo  hunt. 

userio  (k),  n.  a  variety  of  yam. 

usia  (k),  ft.  the  lobe  of  the  ear  (in  its  natural  state).     Of.  atari,  sia. 

utua  (li),  ft.  to  sleep ;  to  lie  down,  to  die  (k).  Gf.  irorisiai,  upara, 
para. 

utuo,  V.  to  sleep. 

uumohoro  (ic),  ft.  the  pelvis. 

uuwo,  ft.  the  place  of  departed  spirits.  (Supposed  to  be  somewhere 
on  the  Fly  Biver.)— Ann.  Rep.  1894,  p.  59. 

uvio-moguru  (f),  ft.  wooden  female  image,  used  daring  initiation,  not 
to  be  seen  by  women  and  children.  Gf .  oraoradubu,  mimiamo, 
paromiti,  moguru-umuru-buru,  urumuruburu  (pi.  195,  1). 

uwere  (v),  ft.  bamboo  pointed  arrow  used  in  killing  pigs.     Cf .  were. 

Yedasi,  ft.  the  pubic  shell,  used  also  as  money.    Ann.  Eep.  1894, 

p.  58. 
vaduru  (p),  waduru. 

vaene  (p),  ft.  carved  and  painted  dance  staff  (pi.  202,  6). 
vedere  ere  (p),  ft.  pubic  shell  worn  by  men  when  fighting  and  dancing 

(pi.  204,  4). 

Wabagoii  (k),  v.  to  guide ;  wabagoii  dubu,  ft.  a  guide. 

wabi  (k),  ft.  a  species  of  lizard. 

waboda  (e),  ft.  a  variety  of  banana. 

wabutu  (k),  prep,  behind. 

wada  (k),  ft.  a  bowstring,  formed  of  ,'*  a  piece  of  bamboo  about  one- 
fourth  inch  broad  and  half  as  thick.'' — Ann.  Bep.  1890. 

wada  (?) ;  irisai  wada  (k),  ft.  enemy. 

wadai  (m),  ft.  red  flat  seeds. 

wade  (k),  a.  beautiful,  fine,  good  ;  wade  topo  obo,  ft.  drinking  water ; 
wade  odio,  a.  edible  ;  wade  sai,  ft.  fine  day. 

wadere  (m),  a.  good.    Gf .  wade,  adina. 

wadisia  (k),  ft.  a  hole  in  the  septum  nasi.     Gf .  wodi,  sia. 
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wados  (x)y  the  pepper  eaten  with  betel  nut. 

wadura  (k),  the  native  bamboo  tobacco-pipe  (pi.  188,  2). 

waea  (x),  n.  the  hombill.    Cf.  orkienkok. 

wagi  (k),  n.  the  thigh. 

waia  (k),  v.  to  warn. 

waiati  (k),  n.  a  water  melon. 

waiii  (k)  ad.  forward  (for'ard).    (?  whether  this  is  not  the  Hota  yaira, 

face,  front ;  Taira  lao,  to  go  forwaid.) 
wakam  (Domori),  n.  bag  in  which  dress  of  all  kinds  is  held  (pi. 

191,  1). 
wameai  (?)  nitara  w&mSai  (e)  v.  to  return, 
wami  (h), 

wanogoro  (x),  n.  a  coral  reef, 
waopo  aibi  (x),  v.  to  steer.     Cf.  aibi. 
wap,  n.  a  dugong  spear.    Cf .  Saibai. 
wapa  (x),  n.  a  petticoat. 

waperbi  (ic),  v.  to  come  aft  and  steer.    Cf.  waopo  aibi. 
wapu  (m),  wapu  oa  (ic),  n.  the  mainsail  of  a  canoe, 
warame  (x),  n.  deceit,  falsehood,   << gammon";  warame  dubu,  n. 

a  liar.     Cf.  mabu. 
waraoit, 

waratai  (x),  v.  to  answer,  reply.     Cf.  gibo. 
waratoto  (x),  n.  a  bridge, 
warea  (x),  n.  a  venomous  snake. 

waii,  V,  to  laugh,  smile ;  wari  patu  (m),  v,  to  laugh  greatly.     Cf .  kiri. 
warikabi  (x),  n.  a  stone  axe. 
wariu  (x),  n.  a  hawk, 
ware  (k),  n.  rope ;  perhaps  introduced.    Cf .  Motu,  varo,  Eerepunu, 

ware,  Sinaugolo,  walo. 
waromi  (x),  v.  to  dwell, 
waroti  (x),  v.  to  wash, 
wardbai  (x),  n.  a  load. 

waruku  (x),  n.  an  edible  snake,  said  not  to  bite, 
wasare  (x),  n.  a  hymn ;  wasare  boso,  n.  or  v,  whistle.     Cf .  poho. 
wasi  (?)  wasi  nakobokobo  (x),  a.  lazy.    Cf.  oiwoii. 
watatorope  (x),  n.  the  tongue, 
wateripi  (it),  n.  the  tongue, 
waupi  (?) 
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waiipo  (k),  v.  to  make,  prepare. 

wedere  (x),  n.  a  large  alipper  shell  ( Cymhtum)  eaid  to  be  imported 

from  Howat ;  hence,  n.  a  basin,  bowl,  clay  cooking  pot,  sauce- 
pan ;  turiko  wedere,  n,  an  iron  oven. 
Trera  (k),  n.  speech,  talk.    Gf.  auera,  onera. 
were  (m).  n.  clay. 

were  (m),  n.  an  arrow ;  (f)  a  bamboo  beheading  knife. 
weri  (m),  n.  a  bamboo  knife. 
weri  (k),  n.  leaves  of  palm  for  thatching  roof ;  a  roof ;  weri  adomti, 

weri  adorowa,  v.  to  make  a  roof, 
wibn,  a.  black ;  wibu  ambi  (m),  n.  a  black  man.    Cf .  uibi. 
wiSri  (m),  n.  rain, 
wieri  (k),  n.  sandy  beach.    Gf .  wio. 
wihari,   n.  rain.      The  overflow  from  the  rivers  and  swamps  of 

Aromo. 
wio  (k),  n.  sand,  the  beach,  a  sand  bar. 
wiora  (m),  v,  to  hoist  np. 
wirogori  (k),  v.  he  comes, 
wiroro  (k),  v.  to  call.    Cf.  iramai,  koromai. 
wisa  (e),  n.  payment ;  wisa  oosa,  v.  to  pay. 
wiwi,  n.  the  mango, 
wodi,  n.  the  nose, 
wogati  (e),  v.  to  do.    Gf.  aoagati. 
woito  (k),  n.  or  v.  dream, 
woka  (p),  n.  a  small  dish  for  holding  food  and  sometimes  used  as 

pillow  (pi.  193,  3). 
w5pa  (ir),  n.  a  large  petticoat.    Cf .  wapa. 
woperbi  (m),  v.  to  steer. 
woroworo  (k),  «.  anger. 
woto(?) 
wowogo,  n.  a  bird ;  wowogo  moto  (k),  n.  a  bird  cage ;  wowogo  toto 

(k),  n.  a  nest, 
wowogo  ia  (k),  ».  a  white  crane  (lit.  real  bird) ;  wowogo  ia  mam  ma, 

a  sooty  crane  with  white  neck. 

Zoke  (k),  n.  a  dagger  made  of  cassowary  bone.    (Written  tsoche  by 

D'Albertia.) 
zugu,  a.  tabu,  holy.    Mir.  zogo. 
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XIV. — List  op  Intbodvcxo  aito  Adafteb  Vobm. 

In  this  list  all  words  not  otherwise  marked  are  derived  from  the 
English,  and  are  commonly  used  in  both  Miriam  and  Saibai.  m  denotea 
that  the  word  is  used  in  Miriam,  s  in  Saibai,  n  in  Daudai,  u  in  Mowat» 
E  in  Kiwai. 

Ad  (m),  God,  a  deity. 

alabasaf  alabaster. 

aku  (m),  alase  (s),  salt.  Lif a  alase  from  Greek  oAs.   [Alase-nn  (s),  in  salt ; 

alasiu  ter  (s),  flavour  of  salt,  saltness ;  alasilgal  (s),  salt  people.] 
an^ela,  angel. 
00  (s),  a  tomb,  lit.  a  pit. 
apar  (m),  a  hat. 
apiga  (s),  the  Malay  apple,  Eugenia  sp.    Probably  introduced  with  the 

fruit  from  the  Mclanesian  islands.  Fiji  kavika ;  Banks'  Islands 

gaviga ;  Efate  kafika ;  Malekula  havih ;  Santo  aviga, 
aposelo  (s),  apostola,  apostle. 
aramoheri  (k),  God,  sky-man. 
arem  (m),  heaven,  lit.  sky. 
arenio,  lamb.     Greek  apvo^. 
aretOf  bread,  loaf,  sacrament.     Greek,  cKpros. 
aromo  (m),  heaven,  lit.  sky. 

aaina,  ass.     Lifu,  asina,  Latin  asYna.     [asinau,  asinan  (s).] 
Augado  (s),  God.     This  appears  to  be  the  same  word  as  AugUd,  a  totem, 
osasi   (s).       This  word    probably  means    *  travelling.'      Asuxzi-san^ 

(travelling  foot),  shoe,  sandal ;  aMzi-mabaeg  (travelling-man), 

traveller,  guest. 

Boo  -  hau, 

bapataiso,  to  baptize,  baptism. 

baroma,   a  pig.     Probably  introduced  with  the  animal  from  New 

Guinea.     Motu,  baroma. 
bas$laia,  kingdom.     Greek,  )3ao-t\€ta.     [Baselaiapa  (s).] 
bathi  (m),  a  measure.     Lifu  baths  from  'EngUsh'Jbath.     (''Bath"  was 

used  to  translate  the  English  ''  firkin  "  as  being  approximately 

the  same  measure. — Rev.  J.  Sleigh). 
bau  (u),  chair,  lit.  seat ;  bau-lu,  a  table. 
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hoiSf  box. 

ldgailhdga%l{%\  cursing  and  swearing.  Mk.  xiv.  10.  (?),  plnr.  of  bogai^ 
from  Eng.  slang  term. 

hoonarri.  This  word  is  given  by  Jukes  for  **  coconut,"  and  is  the 
native  pronunciation  of  "  bow  and  arrow."  When  ships  first 
visited  the  islands  these  were  common  articles  of  trade.  The 
natives  may  have  known  that  ^*hoonarri"  signified  the  weapons, 
or  they  may  have  thought  that  it  was  the  English  for  **  coconut" 
It  is  certainly  not  a  Torres  Strait  word. 

horom  =  haroma. 

hukct,  bucket. 

burum  =  haroma. 

butf  boot. 

JDana-nuhi  (s),  a  spring  of  water.  This  is  a  curious  word  given  in 
Sharon's  vocabulary,  and  literally  means  eye-waUr,  It 
corresponds  literally  to  the  Samoan  mata-^ait  also  meaning  a 
spring  of  water.  Dana  =»  mata,  eye,  nuki  =  vai^  water.  The 
Lifu  word  for  spring  is  qeqc  (pronounced  whewhi). 

dapar  (s),  heaven,  lit.  sky. 

dehe  merkem  (m),  the  Gospel,  lit.  dcbe,  *  good,'  mcrkemy  *  speech '  or 
*  message.' 

demoni  (s),  demon,  devil ;  demonilgopa^  to  one  possessed. 

iia,  a  club,  imitated  from  a  lifu  model.    Lifu  jia  (pronounced  dhia). 

dtabolo,  devil.    Greek  8ta)3o\o9. 

diakona,  deacon. 

dihedih,  a  dish,  lit.  a  sp.  of  sheU.    Cf .  dibidtht  in  Yocabs. 

Duhnha,  December. 

Bden,  Eden. 

City  eight. 

ekalesia,  church.     Greek  iKKhfja-ia. 

elefen,  eleven. 

:Ellcfie,  a  Greek.     Greek 'EXXi;v. 

eruncur  (if),  to  smoke  a  tobacco  pipe  in  native  fashion,  lit.  to  drink 

heat. 
csorapa  (m),  to  pray,  lit.  sit  with  bended  head. 
csorgiru  (m)j  to  pray,  lit.  to  bow  the  head  in  worship. 
stage  (m),  to  read,  lit.  to  point  to,  to  count. 
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etheni  (s),  heathen ;  ethenlgdpa^  tofhe  heathen. 
etkohei  (m),  to  bury,  lit.  to  lay  a  coipae  on  not  m  the  ground. 
4uaing$lia  (m),  evangelia  (b),  Gbspel.    Greek  cvayyeXtoF. 
#Mr,  a  diahy  lit.  Gymbium  shelL 

FatbaibOf  marriage.  Lifu  faibeiho ;  Samoan  fafaipoipo.  This  was  a 
Barotongan  word,  clkaipoipo^  introduced  into  Samoa  for  a 
« marriage  with  a  religious  service."  From  Samoa  it  waa 
taken  to  Lifu  and  thence  to  the  Straits.  Fa^  fa^a^  oib  is  the 
Polynesian  causatiye  prefix,  ipo  has  reference  to  loving.  Tahit. 
ipOf  a  darling.  Haw.  ipo^  a  sweetheart,  paramour;  Gambler 
Isd.  ipo^  married. 

/<m/,  five. 

/alaua,JUtua,  flour. 

/artheHf  farthing. 

/aa/,  fowl. 

Fehruart^  February. 

fifiU,  fifty. 

Jha,  fever. 

foa,  four. 

foot*,  forty. 

Oavana,  governor,    f  gavanalpa,  (s).] 

gtm-wali  (ic),  shirt,  chemise,  lit.  body-cloth. 

gena^  hell,    [genapa  (s).]    fieb.  Gehenna.    Samoan,  kena^  Lifu,  g^na. 

g&ru  (s),  sugar  cane.    Cf .  Hayter  Islands  and  South  Cape  garu, 

getidtz,  getd-tidit  (s),  to  read,  lit.  to  put  out  the  finger,  to  point. 

giz-mer  (m),  sermon,  lit.  many  words. 

ghu^  glass. 

gold^  gold. 

gov9mment, 

grin,  green. 

Handed,  hundred. 

hanuaboi  (k),  night.  This  word  is  only  found  in  MacGregor's  Eiwai 
list,  and  is  perhaps  due  to  a  Motu  interpreter.  It  is  the  Motu 
word  for  night  and  is,  literally,  hanua,  country ;  boi,  dark,  the 
common  Melanesian  words  vanua  and  bongi. 

haua,  hawa^  hour, 
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JRifbrUy  Hebrew. 

JRifdiSf  Hades,  hell.    Greek  f  817$. 

hook,  hook. 

Idolu  (m),  money,  Ut.  precious  thing. 

lioraela^  Israel ;  Isaraela  logau  knikolunga,  the  king  of  Israelites. 

Januariy  January. 

jauali  (k,  n),  paper,  letter,  book.  A  Miriam  word  with  an  introduced 
meaning,  and  should  properly  be  spelled  ziauwali,  Ziau  is  the 
dura-mater,  the  parchment-like  membrane  covering  the  brain, 
wali  is  calico  or  cloth,  especially  European  cloth. 

Judaia-U  (k),  Jew. 

Julaif  July. 

JuHy  June. 

Kaikaij  food,  a  meal.  This  word  is  in  use  all  over  the  South  Seas,  and 
is  deriyed  from  the  Polynesian  hai, 

kaip^  a  spoon,  lit.  a  shell ;  kaip  tulikj  an  iron  spoon. 

kamela,  camel. 

kaptiu,  capsize. 

hoBhy  cask. 

hot  J  cat. 

kauy  cow  ;  kimiar  kau  (h),  bull,  lit.  male  cow ;  kaurapaur  (ic),  leather, 
cow's  skin. 

kentturio,  centurion.     Greek  iccvrvptW.     [keneturialngu  (s).] 

ifci,  key. 

kiona,  snow,     (h'eek  xwxv. 

klokf  clock. 

kohar^  vessel,  cup,  dish.     Probably  from  English  copper. 

kohena,  priest.    Heb.  jH^ 

Jbn,  com. 

kopa,  dried  coconut,  the  eopra  of  commerce. 

kdpamauri,  the  earth-oven^properly  ame  (m)  dmai  (s)  ).  This  word  is 
as  widely  spread  in  the  South  Seas  as  kaikai.  Dr.  Codrington 
informs  us  that  it  is  compounded  of  kopa  -  English  ^^eoppw"  and 
mauri  =»  maorty  i.e.  a  native  of  New  Zealand.  Hence  it  is  the 
maori*s  copper,  a  term  used  by  whalers,  traders,  etc.,  to 
designate  the  native  method  of  cooking. 

B.I.A.  PBOC.,  SBB.  in.,  VOL.  IV.  2  0 
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hot,  coat. 

hot  m$ta  (m),  court-house,  judgment  hall,    [kot^m,  to  the  court.] 

hotor  (m),  heaven,  lit.  above. 

hunuda^  sweet  potato  {Iptnnaea  ehrysorrhita).  Lifu  kunuda  from  Samoan 
*unuda,  Pratt  in  his  Samoan  Dictionary  says  it  is  an  introduced 
word.  The  word  is  widely  used  in  the  Pacific.  Tongan 
gunuda',  Marquesas,  kumaa;  Banks  Is.,  Fiji  and  Maori, 
kumara, 

kumete,  basket.    Lifu  kumete  from  Samoan  'umete^  a  wooden  bowl. 

kunu  (k),  maize.     English,  com. 

Lamar  (m),  demon,  devil,  lit.  fe,  man,  maar  spirit. 

lamepa^  lamp. 

laulau,  table.    Lifu  lauhu  from  Samoan  laulau^  a  tray  made  of  plaited 

coconut  leaf. 
le  neg  (u),  reapers,  lit.  men  (of)  seeds.     Cf .  meta-neg. 
lepera,  leper. 
leuen,  levensj  leaven. 
lino  (s),  linen. 

linO'Wali  (h),  linen.    English  and  Miriam. 
luko,  wolf.     Greek  Xvkos. 
lukup  (m),   medicine,  paint.      Perhaps  from  Miriam  lu  and  Saibai 

kupe,  a  medicinal  plant. 

Main,  an  iron  plate,  a  sheet  of  metal;  maUl-lager  (m),  a  chain. 
Perhaps  from  Lifu  meUU^  thin. 

tnamoe,  sheep.  Lifu  and  Samoan  mamoe.  Introduced  into  Samoa  from 
Tahiti  and  also  used  in  Barotonga. 

fmmm,  chief.  A  Miriam  word  introduced  into  Saibai  and  Daudai. 
It  seems  to  have  originally  been  a  personal  name,  Mam-mmt 
Eed-hair,  but  is  now  applied  to  the  native  placed  in  authority 
on  each  island  by  the  Queensland  government. 

manahai  (d),  soul,  ghost.    Cf.  Malakai  in  Saibai  vocab. 

manif  money,     [maniu,  maniginga  (s).] 

map,  map. 

maram-gudd  (s),  a  tomb,  lit.  a  pit  with  mouth. 

maridan  (s),  mirror,  looking-glass,  lit.  spirit-eye,  i.e.  by  which  one 
sees  the  spirit  or  reflection  of  anything. 
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Mark,  March. 

masita,  master. 

Mei,  May. 

irt#t,  an  anniyersary,  a  festiyal.  The  term  is  taken  from  the  annual 
gatherings  in  London  known  as  '*  May-meetings."  In  the 
Straits  '^  mays "  have  no  reference  to  the  time  of  year,  but 
simply  denote  the  annual  examinations,  sports,  etc.,  at  the 
mission  schools  and  stations. 

mer-ahesmu  (h),  oath,  swearing,  lit.  fall  down  word. 

meta-neg,  a  bam,  lit.  house  (of)  seed.     Of.  le-neg. 

minarpalai  (s),  write,  writing,  lit.  minor,  mark,  pdlai,  cutting; 
minarpalai  mabaeg  (s),  a  writer,  scribe. 

mtnuta,  minute. 

mmnar$f  missionary. 

mog-wali  (h),  towel,  lit.  bit  (of)  cloth. 

Monde,  Monday. 

monkij  monkey. 

muro,  myrrh.     Oreek  /xvpov. 

JVa,  hymn,  lit.  song. 

nain,  nine. 

naipo,  knife. 

nani,  goat.     English,  nanny, 

nirkfp  (h),  the  mind,  heart,  soul,  lit.  k^,  seed,  n^,  breath. 

net,  net. 

ng&nakapb  (s),  mind,  heart,  soul,  lit.  hap6,  seed,  ngUna,  breath. 

nidel,  needle. 

nog-U  (m),  heathen,  Ut.  outside  men. 

Novmba,  November. 

numela,  number. 

Oktoba,  October. 

08ua  (k),  heaven,  lit.  sky. 

ou  (p),  heaven,  lit.  sky. 

Pa^i  pipe. 

pama,  palm-tree. 

paearo  (n),  hill,  fronf  Miriam  paaer. 

2  c  z 
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paneka^  pasaover.    Greek  itirxa.    [pasekapa  (s).] 

pat^  bell.  Lifu  paU ;  pat  ipit  {u),  to  ring  a  belL  The  lifa  pate  is  a 
piece  of  wood  hollowed  out  like  a  canoe,  and  etruck  with 
one  or  more  sticks.    The  Miriam  ipit  is  *^  strike." 

paun,  pound. 

pdiioro  (k),  gunpowder.    English  powder. 

peUit  (s),  plate,  dish. 

peny  pen. 

peniy  penny. 

pensilf  pencil. 

pmUehotta^  Pentecost.     Greek  w-cvn^Koaros. 

p&ipir  (m),  mirror,  looking-glass.  A  Miriam  word  with  introduced 
meaning,  lit.  lightning. 

peritem,  circumcision.    Greek  v€piTOfiij. 

perofeta^  prophet. 

p$$^  candlestick.    The  proper  meaning  is  *'  handle." 

pi  (h),  gunpowder,  lit.  wood  ashes. 

podo  (d),  hill,  from  Saibai  pada. 

p6i  (s),  gunpowder,  lit.  ashes. 

polisman^  policeman.  In  the  Miriam  Gospel,  Mark,  xy.  16,  this  word 
is  curiously  used  for  '*  soldier.*'  Oair  polisman  leeu  kehi 
meta-em  teyared,  nei  Praitario,  a  polisman  noeik  taraieare^ 
Policemen  Jesus  little  house-to  took,  name  Praetorium,  and 
policeman-band  called  together. 

puea^  cat.    English,  puss. 

Rahi,  rabbi. 

Ring  J  ring. 

Sabathf  Babbath.     [sabathau,  sabathini,  and  sabathipa  (s).] 

sagul  (s),  school,  v.  to  examine. 

saima  (s)  =  sarima. 

ealmo,  psalm. 

earitna  (n,  s),  outrigger  float.    Probably  from  Hayter  Island,  tortW, 

Motu,  darima. 
Satana^  Satan.     Satanara  uteb  (m),  hell,  lit.  Satan's  abode. 
sataurOf  cross.     Greek  aravp6i ;  eatauroem  (m),  to  crucify,     [satauropa, 

sataurangu  (s).] 
eefen^  seven. 
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Septemba,  September. 

ssiadia,  furlong.     Greek  oTdStov. 

shippOf  ship. 

sik^f  six. 

9inqpiy  mustard.     Oreek  trivain, 

»ok,  a  nail,  really  a  spike  made  of  cassowary  bone  ;  sok  tulik,  an  iron 

nail. 
tokcpy  sukub,  sukitha,  etc.,  tobacco. 
$or  tulih^  a  cup,  lit.  iron  shell. 
spun^  spoon. 
gior^  a  store,  shop. 

9uk$,  fig,  figtree.    Greek  ovkov,    [sukeu,  (s).] 
9unag,  suna^og,  synagogue.     Greek  crvvaycoyi;. 

Taho  kaukaUy  a  trade  necklace  of  beads,  from  tabo^  neck,  kaubkmb, 

baUs. 
iaim^  time. 
tdlani,  talent. 
tatofa,   talopa,   to  greet,   to  shake  hands  (an  introduced  custom). 

Samoan  tdlofa  for  ta  alofa^  the  ordinary  salutation,  from 

alofa^  to  love,  compassionate. 
tanekk  (u),  a  dish,  plate,  basin.     Samoan  tanoa^  a  dish  or  plate,  and 

Miriam  to,  thing. 
iatuXy  towel. 
Uibur-tulik  (m),  a  sword,  lit.  pith-iron,  i.e.,  the  iron  which  is  inside  a 

sheath,  like  pith  in  wood. 
telona,  a  publican,  taxgather.     Greek  rcXcon;?. 
tefiy  ten. 
ieriko-gagari  (s,  n),  gun,  musket,   to  shoot  with  a  gun.     English 

trigger,  and  gagari,  to  shoot. 
thausan,  thousand. 
iherte,  thUrte,  thirty. 
ihri,  three. 
Thurede,  Thursday. 
tik-a-tik,  a  watch. 
titi  (n),  to  write,  lit.  paint. 
tdmahauk,  axe.     English,  tomahawk. 
triger-gagariy  a  gun,  lit.  "trigger  bow  and  arrow." 
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tu^  two. 

tuelf^  twelve. 

tumUy  twenty. 

tmli^  tfdikf  turih,  iron.    Crawford  (Orammar  and  Dictionaryj^of  the 

Malay  language,  p.  clzxv.)  says  that  tuli,   tudt^   turi  is 

probably  the  English  word  ''tool." 
turik-arubi  (d),  a  white  man.    From  turik,  iron,  arubi,  man. 
Tu8d0f  Tuesday. 
tu9i  (b),  book.    Samoan  tusi,  lit.  to  mark  native  doth,  hence  writing, 

letter,  book.    Introduced  into  Lifu  from  Samoa. 

Umau-lag6  (s),  tomb,  lit.  lagHy  house,  umauy  of  the  dead. 

Ftna,  wine. 
vinega,  vinegar, 

Waei,  watch.     This  is  the  English  word  spelled  in  Lifu  fashion, 

c^ehm  chin. 
waina,  wine,  vine, 
cra/i,  European  cloth  or  calico;  toali  demed,  a  curtain  or  veil,  lit. 

shutting  cloth. 
wan,  one. 

Wensde,  Wednesday. 
w&rkab  (h),  happy,  blessed.    Perhaps  from  wer,  appetite  in  sense  of 

desiring,  wishing,  kai,  to  dance. 
icikj  week. 

Zogo,  holy,  lit.  a  charm  or  fetish ;  Mgo^iauwaH^  Holy  Scripture ; 
zogo-hf  a  priest ;  zogo  meta^  a  church. 

When  the  introduced  word  differs  in  pronunciation  from  its 
English  original,  such  as  numela,  viaaita,  the  alteration  is  due  to  Lifu 
influence,  as  the  natives  of  Torres  Straits  have  no  difficulty  in 
correctly  pronouncing  such  words  as  number  or  master,  Lifu  and 
Samoan  require  every  consonant  to  be  followed  by  a  vowel,  and  hence 
the  modification  of  the  English  and  Oreek  words  introduced  by  the 
Lifuan  teachers. 

In  the  detection  and  derivation  of  Lifu  words  we  have  derived 
much  assistance  from  the  Rev.  J.  Sleigh,  for  many  years  resident  on 
Lifu. 
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XV. — CoNCLUBiirG  Bemasks. 
(A)  Bibliography, 

The  following  additions  have  to  be  noted : — 

(27)  (n.  d.)  Hymn  Book.— Saibai. 

[Mentioned  by  D'AlbertdB,  New  Guinea,  p.  350.] 

(28)  1880.  D'Albebtis,  Lxtigi  Mabia. — Alia  Nuova  Guinea :  ci6  che 

ho  veduto  e  cio  che  ho  fatto.     Torino,  Londra.      8°. 

pp.  zvi  and  588. 

[ContainB :  p.  667.  Vocaboli  usati  nell'  laole  York,  Torres 
Straita,  p.  568.  Vocaboli  uaati  dalla  gente  di  Moatta,  alia  foce  del 
Fiume  Aatau.]    For  English  Version,  see  No.  9. 

(29)  1883.  New  Ouikea  Ntjmebals.    Letters  by  Messrs.  A.  H.  Sayce, 

Krebs,  A.  H.  Keane,  and  Coutts  Trotter.  In  Academy, 

vol.  XXIV.  (1883)  pp.  285,  302,  317. 

On  p.  317,  a  letter  by  Mr.  Coutts  Trotter  contains  the  Saibai 
numerals. 

(30)  1892.  Queensland. — Annual  Beport  on  British  New  Guinea, 

from  1st  July,  1890,  to  30th  June,  1891,  with 
Appendices.  Brisbane :  By  authority,  James  C.  Beal, 
Government  Printer,  William-street. 

Contains,  among  other  vocabularies :  pp.  128-132,  **  Abo- 
riginal Vocabulary  of  the  Dabu  tribe.  Table  showing  certain  principal 
words,  &c.,  used  by  aboriginals  of  the  Dabu  tribe,  and  more  or  less 
understood  by  other  tribes  between  Mowatta  and  the  Mai  Kussa,  on 
the  coast  of  British  New  Guinea.  (Some  words  have  been  taken  from 
the  neighbouring  Toga  tribe,  when  the  two  dialects  differ.) 

This  vocabulary  is  discussed  in  the  next  section. 

<31)  1892.  Thomson,  J.  P.,  F.B.G.S.— British  New   Guinea.     Lon- 

don :  George  Philip  and  Son. 

An  Appendix.— **  VI.  New  Guinea  Dialects,"  contains:  pp. 
286-292,  Vocabulary  of  the  Kiwai  Language ;  pp.  292-294.  Vocabulary 
of  the  Language  spoken  at  ISaibai,  Dauan,  and  Boigu,  and  understood 
on  the  adjacent  coast  of  New  Guinea ;  also,  on  pp.  320-322,  Aboriginal 
Vocabulary  of  the  Dabu  Tribe.  The  Kiwai  and  Saibai  vocabularies 
are  from  the  Annual  Beport  on  New  Guinea,  1890  (See  Bibliogranhy 
in  Part  I.  of  this  study,  No.  23,  p.  470),  and  the  Dabu  from  No. 
30,  above.    There  ib  nothing  original  in  this  book. 
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(32)  1892.  SoHiruENBimG,  Db.  A.  Obap  t.  d. — Orammatik,  Yocabu- 

larium  iind   Spiachproben  der  Sprache  yon  Murray 

Island.      Leipzig :    Verlag   von  Wilhelm  Friedrich, 

K.  B.  Hofbuchhandler. 

The  whole  of  this  work  is  founded  upon  the  two  Miriam 
Gospels  (see  No.  13  in  Pftit  I.,  p.  469).  No  Kference  is  made  to  any 
other  sources  of  information. 

(33)  1893.  Habbon,  Pbof.  A.  C.  —  <<The  Secular  and  Ceremonial 

Dances    of    the  Torres   Straits,"    in    Internationales 

Archiv  fiir  Ethnographic.      Bd.    vi.    1893,  pp.  131- 

162. 

Contains,  on  p.  148,  the  Waiitutu  Kap  Kudu,  or  couplets  of 
the  saw-fish  dance  of  Thursday  Island,  with  a  note  on  New  Guinea 
songs. 

(34)  1893.  Bay,   Sidket  H.  — "The   Languages  of   British   New 

Guinea,"  in  Transactions  of  the  Ninth  Interna- 
tional Congress  of  Orientalists,  held  in  London  in 
1892,  vol.  n.  pp.  754-770. 

This  contains  a  suggested  division  of  the  dialects  of  British 
New  Guinea  into  Melanesian  and  Papuan,  with  a  classification.  On 
pp.  760-762  the  Miriam,  Saihai,  Dahu,  and  Eiwai  pronouns  are  com- 
pared with  those  of  other  dialects.  An  Appendix  contains  twenty-fiye 
words  and  Numerals  in  the  Torres  Straits  and  other  New  Guinea 
dialects. 

(35)  1893.  Keen,  De.  H.— Beview  of  the  *'  Study  of  the  Languages 

of  Torres  Straits.  Part  I."  Contained  in  Intema- 
nationales  Archiv  fiir  Ethnographic."     Bd.  vi.  p.  181. 

Dr.  Kern  points  out  that  more  stress  is  to  he  laid  on  the  con- 
struction than  on  the  vocahulary,  when  determining  the  relationship  to 
other  languages.    We  fully  appreciate  this. 

(36)  1894.  Bat,   Sidney  H.  —  "  The  Languages  of   British  New 

Guinea,"  Journal  of  Anthropological  Institute,  vol. 
xxiv.y  pp.  15-39. 

An  amplification  of  No.  34,  anUa. 

(37)  1894.  QuEENSLAin). — Annual  Beport  on  British  New  Guinea, 

from  1st  July,  1892,  to  30th  June,  1893;  with  Appen- 

dices.      Brisbane :    Bj  authority,    Edmund  Gregory, 

Government  Printer,  William-street.     1894. 

Contains: 
Appendix  I. — Report  of  the  Resident  Magistrate  for  the  Western 
Division. 
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Appendix  P. — Native  Habits  and  Customs  in  the  Western  Diyision, 

by  B.  A.  Hely,  Resident  Magistrate. 
Appendix  TJ. — Nob.  1-4,  Land  Tenure  of  the  Tribes  of  the  Daudai 
Coast,  by  J.  B.  Cameron  and  B.  A.  Hely. 
These  Appendices  contain  numerous  words  and  names  used 
in  the  Daudai  district.    They  have  been  added  in  XIII.  and  XIY.  of 
this  Study. 

(38)  1894.  QuEEKSLAND. — Annual  Eeport  on  Britisli  Kew  Guinea, 

from  let  Julj,  1893,  to  30th  June,  1894,  with  Appen- 
dices. Brisbane:  By  Authority,  Edmund  Gregory, 
Government  Printer,  William-street.     1894. 

Contains:  pp.  60-66,  Appendix  L,  Report  of  the  Resident 
Magistrate  for  the  Western  Division. 
[Contains  native  names.] 

(39)  1895.   Rat,   Sidkey  BE. — A   Comparatiye    Vocabulary  of   the 

Dialects  of  British  Kew  Guinea,  with  Preface  by  Dr. 

R.  IT.  Oust.     London :  Society  for  Promoting  Christian 

Knowledge,  Korthumberland-avenue,  W.C. 

A  comparison  of  fifty-two  British  New  Guinea  Dialects,  in- 
cluding the  Eauralaig,  Saibai,  Dabu,  Mowat,  Kiwai,  and  Miriam  of 
Torres  Straits  and  the  adjaceut  coasts  of  New  Guinea. 

MS.  11.  FisoN,  Rbv.  Loeimee  Fison. — Saibai  compared  with  Nineteen 
New  Guinea  Dialects  in  twelve  words  of  common  use 
(pp.  2-3). 

Words  common  to  Saibai  and  Kaurarega,  pp.  4-6; 
words  common  to  Kaurarega  and  Gudang,  pp.  6,  7  ;  pro- 
nouns, p.  8. 

[The  examples  are  taken  from  Macgillivray  and  the  Saibai 
Gospel.] 

B.    CoKiriXION  OP  THE  LANGUAGES. 

The  publication  of  a  yocabulary  of  the  language  used  by  the 
Dabulai  and  Togalai  people  on  the  mainland  opposite  Saibai  Island 
(contained  in  the  Annual  Eeport,  1892,  Bibliog.  No.  SO),  is  of  some 
assistance  in  indicating  the  relationship  of  the  islanders  of  the  Straits 
to  those  of  the  mainland.  Sir  Wm.  MacGregor  points  out  (E«p. 
p.  43}  the  great  difference  which  exists  between  this  language  and 
those  of  Kiwai  and  Saibai.  Some  Saibai  words  in  the  Dabu  yocabu- 
lary are  no  doubt  owing  to  the  Saibai  language  being  the  means 
through  which  the  words  were  obtained.  It  is  very  remarkable, 
however,  that  there  are  numerous  agreements  between  the  Dabu  and 
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the  Miriam,  which  are  not  ezclusiyely  confined  to  trade  words, 
and  can  hardly  be  dne  to  a  recent  contact  of  the  peoples.  The 
following  lists  will  exhibit  the  connexion  of  the  fonr  languages, 
Dabn,  Miriam,  Saibai,  Daadai : — 


BNGLISH. 

DABU. 

MQLIAM. 

SAIBAI. 

DAVDAI. 

bead, 

cassowary, 

father, 

Kangaroo, 

seed, 

snake, 

tobacco, 

yes, 

kusa, 

diram, 

baba, 

tar, 

ka^a-bxu, 

sakaba, 

•0, 

kUB, 

sam, 
baba, 
usar, 

ta^, 

sokop, 

wao. 

kusa, 

samu, 

baba, 

usa, 

kapu, 

tabu, 

suguba, 

wa, 

kusa. 

samo. 

aba. 

usaro. 

iopu. 

topo. 

sukuba. 

io. 

XNOLUH. 

DABU. 

MIRIAM. 

6AIBAI. 

bay. 

kopa. 

kop. 

kupado. 

boat, 

gara, 

nar. 

ffUl. 

crocodile. 

kaja,  koje. 

kadal. 

Aadal. 

driim. 

arap. 

warup, 

warup. 

sa. 

totok, 
mid. 

titiff. 
med, 

tikat. 
madu. 

knife, 

turik-ata, 

gi-tulik. 

game  {play), 

tongoi, 

segur, 

sagul. 

gum, 

tauto, 

sus,  • 

susu. 

jaw. 

tebu. 

ibu, 

ibu. 

matches, 
paddle. 

&n. 

poigoi  (Jre-ttiek,), 
ireb,  v., 

guigui  {Jlre-Mtiek). 
kaba,  karaba,  fi. 

peace, 
shark, 

baidamo. 

paud, 
bezam, 

pauto. 
tmidamo. 

pipe. 

turku. 

tarkok  {pipe-bow  t), 

turku  {pipe-bowl). 

rat. 

makat, 

mokeis. 

makas. 

sago, 

bisi. 

bisi, 

bisi. 

vomit, 

maunjeje, 

megi, 

magu. 

BNGLISH. 

DABU. 

MI&IAM. 

DAUDAI. 

beach. 

dardar, 

dodo-mer. 

dodo. 

coconut, 

ngoi, 

ue, 

oi. 

band, 

tang, 
mukup, 

tagi 

tuo. 

knot. 

mukub. 

mopo. 

plenty. 

iiog, 

au, 

auo. 

shoulder, 

dago-kut. 

tugar, 

tfiri. 

snore. 

gararam. 

gegermer, 

gir6ioi. 
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BNOLISH. 


ditch, 
fish-hook, 
reef, 
sneese, 


gorai, 
tudi, 
maja, 
achi, 


goua, 
tiidi, 
mazHm, 
asio, 


goua. 
tudi. 
maja. 
asoio. 


BNOLISH. 


DABU. 


beetle, 

beUy, 

blood, 

breast, 

eyebaU, 

fly, 

foot, 
heaven. 


opa,  wo, 
seresere, 
kom,  kam, 
menii  mam^ 


ipa, 
arko, 
mak, 

tabad, 
utali, 


kaba. 
isiri. 

gSm,  k£m. 
mam. 
nano. 
irkSp. 
narger. 
mek  {foot' 

print. 
t€bud. 
kotor. 


husband, 

nipple, 

palm  {hand), 

red, 

Bait, 

smoke, 

Ktar, 

water, 


gnumua, 

iiono, 

dh»g, 

mamam, 

gagor, 

imo, 
piro, 


kimiar. 
nano. 
tag-gab. 
mamam. 
gar  {salt 
icater). 
kemur. 
wer. 
ni. 


ENGLISH. 

DABU. 

SAIBAT. 

BNOLISH. 

DABU. 

SAIBAI. 

ask. 

mulagan, 

mvltd  {speak). 

necklace. 

amuta. 

kamado. 

basket. 

enyaunga, 

lana. 

oyster, 

it. 

ita,  itro. 

bd. 

muleige, 

mulai(«p^a^). 

pole, 

sur, 

suro. 

bite, 

dangdang, 
kuta,  dabar, 

dang  {tooth). 

reed, 

boch. 

buzo. 

bUok  {dark), 

kuta-pa 

salt  water, 

adabour, 

adabu. 

{eveninff). 

sand. 

chirum. 

suruui. 

call, 

mule, 

mvlai{8peak). 

sea, 

bau. 

bau. 

cloud  {dark), 

dapax  {8ktf). 

shrimp, 

guiji, 

gagi. 

come, 

wia, 

aie,  boie. 

south  east, 

wura, 

waura. 

flog. 

metamar, 

mataman. 

turtle, 

warn, 

warn. 

God, 

augad, 

augado. 

hasten. 

taramani. 

tai-ai  {quick). 

DABU. 


kabor, 
rabu. 


oboro. 
dubu. 


ulcer, 
wood, 


ute, 
ro. 


ioto. 
Boro. 


These  comparisons  and  those  in  Pt.  I.,  pp.  505-507,  show  that  the 
island  languages  (Miriam  and  Saihai)  are  more  alike  than  those  of  the 
mainland  (Daiulai  and  Dahn).     They  also  show  that  Miriam  is  more 
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like  the  mainland  languages  taken  together,  than  it  is  like  the  Saibai, 
and  that  Miriam  is  more  like  Daudai  than  the  Saibai.  The 
correspondences  between  the  island  languages  and  the  Dabn  are 
equal.     These  results  may  be  tabulated  thus: — 


MIRIAM. 

SAIBAI. 

DAUDAI. 

DABU. 

MiKlAM,     . 

•• 

109 

94 

51 

Saibai,     . 

109 

.• 

25 

51 

Daudai,   . 

94 

25 

.. 

19 

Dabu,       . 

51 

51 

19 

•• 

Other  Papuan  vocabularies  published  in  the  Reports,  1892-1894^ 
are  those  of :  (1)  Domara  and  Mairu  (central  portion  of  South  Coast  of 
New  Guinea  and  Island  of  Mairu) ;  (2)  Toaripi  (the  same  as  the 
Motumotu);  (3)  Orokolo  (nearly  the  same  as  the  Toaripi);  (4)Maipua 
(on  the  Purari  Delta).  These  show  no  correspondences  (beyond  those 
in  Pt.  I.,  p.  509)  with  the  Torres  Straits  or  Daudai  languages. 

The  distinction  between  Melanesian  and  Papuan  first  indicated  in 
the  first  part  of  this  study,  has  been  more  fully  illustrated  as  to 
language  in  the  Journal  of  the  Anthropological  Institute  (1894), 
and  in  the  "Decorative  Art  of  British  New  Guinea" — CunniDgham 
Memoirs,  Royal  Irish  Academy,  1894.  It  has  been  adopted  by  Mr. 
A.  H.  Keane  in  his  work  on  "Ethnology,"  Cambridge,  1896;  and  is 
further  confirmed  by  the  existence  in  German  New  Guinea  of  non- 
Melanesian  dialects.^  In  the  Katedong  or  Bush  language  in  the 
Hinterland  of  Finschhafen,  nouns  and  pronouns  are  declined  as  in 
Miriam.     The  verb  has  complicated  forms : — 


Indefinite  case, 

Case  of  author. 

Final, 

Locative, 

Vocative, 

Praedicative, 


mama,  father, 

mama-dsif 

mama-te, 

mama-he, 

mama-maif 

mama-tine^ 


nengoy   mother, 

nengo-dai, 

nengO'te, 

nengO'he, 

nengo-maif 

nengO'tine^ 


maUng^  earth. 
maleng-dsi. 
maleng-te, 
maleng-go. 


^See  Zeitschrift  fiir  afrikanische  und  oceanische  Sprachen,  I.  Jahrgang. 
1  Heft.,  1895,  p.  83.  £in  Beitrag  zur  Eenntniss  der  Eai-Dialekte  auf  Grund  des 
Yon  Herrn  Missionar  Joh.  Fliert  in  Simbang  gesammelten  Materials  bearbeitet  von 
W.  Griibe. 
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The  Katedong  numerals  are  mo,  one ;  jejahe  (pronounced  yeyahe), 
combined  as  in  Miriam, /aA^  a  mo,  three  ;jahe  ajahe,  four ;  me  mo  (one 
hand),  five. 

C.    MniiAM  Oeahhab. 

The  Murray  Island  Ghrammar  of  Dr.  A.  Graf.  v.  d.  Schulenberg 
{Bibliog.  Ko.  32)  is  based  on  the  translation  of  the  Miriam  Gospels 
(So.  13),  which  formed  part  of  the  material  for  our  grammar  in 
Part  I.  Dr.  Schulenberg  makes  no  reference  to  other  sources  of 
information,  although  a  vocabulary  and  notes  on  the  language  were 
published  by  his  relative,  v.  d.  Gabelentz,  in  1882  (No.  11).  The 
omission,  no  doubt,  arose  from  the  translation  being  styled  '*  Murray 
Island  Language,"  whilst  the  vocabulary  (based  upon  Jukes,  Macgil- 
livray,  and  Stone)  is  called  the  language  of  Errub  and  Maer. 

Dr.  Schulenberg' s  work  is  thus  arranged : — 

(a)  Grammatik,      i.  Laut-  und  Betonungslehre,  pp.         1-2. 

II.  Der  Sprachbau,         .        .  „  3-6. 

ni.  Wort-  u.  Formenbildung,.  „  7-58. 

IV.  HilfswOrter,     .         .         .  „  59-67. 

V.  Zum  Satzbau,  .         .        .  „  68-77. 

{b)  Vocabularium, „  79-114. 

Lehnworterverzeichnis,         .         .         .  ,,  115-116. 

(e)  Sprachproben, „  117-133. 

Considering  the  faulty  character  of  the  translation  used,  and  the 
absence  of  outside  information,  Dr.  Schulenberg  has  made  a  fair 
attempt  to  elucidate  the  forms  of  Miriam  Grammar,  but  it  is  manifest 
that  when  the  soi-disant  translators  of  the  Gospel  express  themselves 
ignorant  of  the  grammar,  we  cannot  expect  an  entire  absence  of 
«rror  from  the  work  of  those  who  attempt  to  analyse  their  productions. 
It  will  be  convenient  here  to  give  a  summary  of  Dr.  Schulenberg* s 
Grammatical  forms  for  comparison  with  our  grammar  in  Fart  I. : — 

1.  Nouns. — Case  endings:  Possessive,  r,  ra;  Dative,  «m;  Illative, 
em  ;  Ablative,  or  Elative,  lam ;  Causal  and  Instrumental, 
de;  a  second  Instrumental,  u;  Locative,  ge;  Emphatic 
Article,  with  Proper  names,  et;  probable  accusative 
(obsolete),  ending  ♦. 
Plural  by  gatr,  gaire,  gat  or  giz.  Plural  prefix  u  in 
b,  uader,  uridilu 
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2.  Adfecttves, — Same  as  R  and  H.     Pt.  I.,  p.  534. 

3.  NufMraU. — NeUiem  and  neUem  are  noted,  but  they  are  not 

shown  as  causatiye. 

4.  Pr(W(w«*.— As  in  R  and  H.     Pt.  I.,  p.  527.     The  word  dali 

is  called  a  verb,  and  translated  thus  : — 

kaka  naliy  ich  bin  es.      daraH^  zwei  (beide)  sind,  waren. 

mama  nali,  du  bist  es.  idali,  ) 
0  dalif  er  ist  es.  pedala, ) 
Other  forms  given  are  uadalt,  iamdalt,  iadali,  $dalu 


hier,  dort,  sein. 


Vehbs  :   Prefixes, 

tara,  instead  of  te  in  sentences 

which    indicate     completed 

action, 
f,  conditional  or  accidental. 
0,  direction  from  before,  or  from 

above, 
only  in  word  tobaru,  position 

before. 

direction  from  above. 

only  in  iauataha  and  iadali 

has  demonstrative  meaning. 
00,  on,  on  upper  side,  above  or  high . 
esa,     (?) 
oga,     (?) 
oka,     (?) 
«e(<j),  ue{e\  on  upper  side. 


10, 


ia. 


ds,  causative. 

di,  causative  or  directive  outward. 

da,  directive  thither. 

0,  emphasises  author  of  the  action, 
when  action  goes  out  to  the 
third  person. 

a,  gives  negative  character  to  the 
sentence. 

a,  in  positive  sentence  only  with 
tager,  is  reciprocal. 

dara,  plural,  and  summarises. 

na,  uncertainty  and  futurity. 

ha,  expresses  a  mournful  or  some- 
times excited  condition  of  the 
mind. 

te,  motion  thither  or  hither. 

Suffixes. 

tfr,  or,  tV,  or,  ur,  no  special  meaning,      ruk,  action  from  below 
em,  corresponds  with  noun  ending 

for  accusative. 
l{am),  corresponds  to  ending  for 

ablative. 
iam    (?) 
lu,  perfect,  the  realization  of  an 

expectation. 
li,  perfect  and  continued  action. 
«,  nearly  same  as  li. 
{l)ei,  action  goes  out  to  two  persons. 
{r)ti,  perfect. 
are,  plural  subject. 


rik,  up,  thither. 
ot,  into. 
meida,  down. 
eder,  participal  meaning. 
ua,  oa,  out  down. 
le,  mankind. 

00,  action  in  solemn  or  serious 
fashion. 

«.  (?) 

0,  probably  same  as  prefix  o. 
OS,  doubtful. 
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Most  of  these  meanings  are  conjectural.  Hence,  as  we  have 
stated  in  Part  I.,  much  is  yet  to  be  done  in  the  study  of  the  Miriam 
verb- 

As  Dr.  Schulenberg  was  unacquainted  with  the  Lif  a  origin  of  his 
translation  he  has  not  distinguished  loan  words  from  Lifu,  and  Samoan 
from  the  native  words.  In  his  Lehnworterverzeichniss,  the  word 
aresy  said  to  be  Greek,  is  native,  kotem  is  derived  from  the  English 
eourty  not  from  eot  or  cottage,     Telona  is  Greek. 

Concerning  the  relationship  of  the  languages,  Dr.  Schulenberg  has 
only  the  following  note : — "  An  das  Malayische  erinnem  mehr  oder 
minder  entfemt  die  Fersonalpronomina :  ka  =  ich,  ma  =  du,  e  =  er. 
Murray  t  statt  mal .  s  konnte  man  finden  in  (de)  taut :  sahut  » 
antworden,  (ne-)tat :  suatu,  ^tu  =  eins,  (ne-)te :  alifuru  sei  =  wer?" 

In  bringing  to  a  close  this  Study  of  Languages,  which  are  probably 
destined  to  pass  away  before  the  advance  of  civilization  in  New 
Guinea,^  the  authors  would  express  their  obligations  and  thanks  to 
all  who  have  aided  in  bringing  it  to  a  successful  conclusion,  especially 
to  the  generous  friend  who  gave  the  sum  of  £30  to  enable  the 
Academy  to  print  the  Second  Part  of  this  Study ;  we  regret  that  his 
modesty  will  not  permit  us  to  record  his  name.  Any  further 
information  on  the  languages,  verification  or  corrections  of  the 
grammar  notes,  would  be  welcomed  by  the  authors,  at  the  Anthro- 
pological Institute,  3,  Hanover-square,  London. 

^According  to  Bey.  J.  Ghahners  (Globus,  Lxn.  21,  p.  336),  the  population  of 
Tozres  Straits  in  1893  was  only  1473,  distributed  as  follows  :— Saibai,  242  ;  York 
Is.,  95;  Dalrymple,  62;  Stephen,  26;  Damley,  137;  Murray,  340;  Mabuiag^ 
196;  Badu,   124 ;  Moa,  92;  Tauan,  30  ;  Boigu,  130. 
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IX. 

VECTOR  EXPEE8SI0NS  FOR  CURVES.   Br  CHARLES  JASPER 
JOLY,  M.A.,  F.T.C.D. 

Pabt  I. — ^TJhicurs^l  Cubtss. 

[Bead  Dbcembbr  14,  1896.] 

1 .   Veetor  equation  far  a  unieunal  curve  of  the  n^  degree. 

Let  Oq,  tti,  oi  .  .  .  a„  be  any  given  and  constant  vectors,  and  a^  ai,  e^ 
.  .  .  a»  be  given  scalars ;  then  the  general  vector  expression  tor  a 
nnicnrsal  curve  of  order  n  may  be  written  in  the  form 

'^  ~  ao^  +  «tfi<^»  +  .  .  .  +  a.' 

in  which  ^  is  a  variable  scalar  parameter,  and  p  is  the  vector  to  a  point 
on  the  curve.  For,  consider  the  number  of  points  on  this  curv^e  locus 
which  lie  in  an  arbitrary  plane  /S^Ap  =  1 .  This  number  is  equal  to  the 
order  of  the  scalar  binary  equation  in  t^  which  is  obtained  by  substi- 
tuting in  the  equation  of  the  plane  the  vector  to  a  point  on  the  curve 
expressed  in  terms  of  the  parameter  L  Arranged  in  powers  of  t^  the 
result  is 

(iSXao-ao)r+n(SXoi -«,)<*"* +  4«(»-l)(«Aat-fl,)  ^2 +  &c.  =  0, 

which  gives  n  values  of  the  parameter,  or  determines  n  points  in  the 
plane,  where  f*  is  the  highest  power  of  ^  in  the  numerator  or  in  the 
denominator  of  the  given  vector  expression. 

2.   Vettor  equation  for  a  tangent  line  and  oeeulating  plane. 

It  is  sometimes  convenient  to  suppose  the  numerator  and  the  deno- 
minator of  the  vector  expression  to  be  rendered  homogeneous  in  x  and  y, 
where  tg  =  z.    In  this  case 

and  here  ^X«y)  is  a  binary  quantic  with  vector  coefficients,  and/(^) 
a  binary  quantic  with  scalar  coefficients,  and  in  general  both  quantics 
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are  of  the  order  n.  The  point  on  the  curve  determined  hy  a;  =  a^t  cuid 
y =yi  may  be  called  the  point  x^yi. 

Vector  expressiona  for  the  tangent  line  and  the  osculating  plane  at 
Xiffi  may  be  readily  aBsigned. 

The  equation  of  the  tangent  line  is 


'r~3 — TV-—' 


where  Xjjfi  are  given,  and  xy  variable.  This  is  in  fact  the  equation  of 
a  right  line  passing  through  oriyi,  as  appears  on  putting  x  =  Xi  and 
y=yi,  and  also  passing  through  the  consecutive  points  Xi-¥dxi  and 
tfi-^^if  as  also  appears  on  putting  x  =  Xi  +  ndxi  and  y«yi  +  fu^yi,  and 
using  Euler's  theorem  on  homogeneous  functions. 

The  vector  expression  for  the  osculating  plane  at  the  same  point 
is,  if  «,  t^,  and  w  are  variable  parameters  (whose  ratios  only  are 
essential), 

u  -j—T  +  V  .     ,    +  w  -=— :  /(a:,yi) 

Betaining  only  terms  of  the  second  order,  it  is  obviously  possible 
to  expand 

^(«i  +  <fei  4  i<^«i,  yi  +  <tyi  +  i<?yi) 

in  the  form 

in  which  tf],  t'l,  and  Wi  are  independent  of  the  coefficients  of  ^,  and 
involve  only  Xx^  yu  their  deriveds,  and  the  number  n  which  determines 
the  order  of  the  binary  ^(^y).  This  being  so,  the  vector  expression 
lately  written  involving  linearly  two  independent  parameters  (the 
ratios  of  u,  f,  and  %o\  is  seen  to  represent  the  osculating  plane  at  x^xt 
as  in  the  neighbourhood  of  the  point  the  deviation  of  the  curve  from 
the  plane  is  a  quantity  of  the  third  order. 

R.I.A.  PBOC.,  SEB.  m.,  VOL.  IV.  2  9 
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8.  ExampU. — PoUs  of  chords  of  a  conic. 

I  pass  on  now  to  consider  the  vector  expressions  for  a  conic,  the 
the  pole  of  a  chord,  and  the  centre  of  the  curve. 

By  the  first  article,  the  general  equation  of  a  conic  is 

^  ^  a^  +  2axxy  +  fljy** 

and,  by  the  second  article,  the  tangent  at  x^y^  is 

^  X  (oggi  +  aiyt)  4  y  (tt|j?i  +  oiyi) 
^'  X  (a^i  +  Oiyi)  +  y  {a^x^  +  fl,yi) 

Oiyen  both  d^iyi  and  Xtyi,  the  point 

^  lyrix,  +  ci  (a?iy,  -f  gayQ  4  cnyiy» 
^^  ■  a^i«^  4  «i(a?,y,  4  «jy,)  4  a,y,ya 

is  situated  on  the  tangent  at  a^iyi,  and  on  that  at  x^%.  This  point  is 
consequently  the  pole  of  the  chord  joining  the  two  given  points  on  the 
curve. 

Two  points  on  the  curve  may  be  considered  as  given  by  the  quadratic 
equation 

h^-^^^lxxy^h^^^ 

the  vectors  to  these  points  being  determined  by  substituting  the  roots 
of  this  quadratic  in  the  vector  expression  for  the  conic.  The  pole  of 
the  line  joining  these  two  points  is 

*''fl^,-2aA4fl,3o' 
since  ariya  4  «jyi  =  -  2 J|,    and    «i«»  =  Ja,    if    yiys  =  >o. 

The  points  at  infinity  on  the  conic  are  determined  by  the  quadratic 

a^  4  2ai«y  +  a^'^  =  0, 

since,  when  this  vanishes,  the  vectors  to  the  points  determined  are 
infinitely  long.  The  pole  of  the  chord  joining  these  points,  or  the 
centre  of  the  conic  is 

Ogflt  -  2tt|gi  4  oatfo 
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4.  Invariants  of  binary  quanties  with  nan-eommutative  eoeffieimts. 

The  following  rule  may  consequently  be  stated : — ^In  order  to  deter- 
mine tlie  pole  t7  of  the  chord  joining  the  points  determined  by 

form  the  (12)'  invariant  of  this  scalar  quadratic,  and  of  the  rector 
quadratic 

(a,  -  flo®)«*  +  2  (ai  -  ax'a)xy  +  (fl|  -  <h^)y^t 

and  equate  to  zero  the  result. 

This  suggests  consideration  of  invariants  derived  from  binary  func- 
tions of  xy  whose  coefficients  are  not  commutative.  In  other  words, 
the  investigation  is  suggested  of  those  functions  of  the  coefficients  of 
the  various  powers  of  x  and  y  in  the  expressions 

{PoPiPt '  "  Pn){ii^)\    and    (Ml  •  •  •  ^-'X^y)^ 

which  remain  unaltered  when  a  linear  scalar  transformation  is  effected 
on  X  and  y .    As  it  is  generally  impossible  to  determine  values  of  x  and  y 
which  shall  make  these  binary  functions  vanish,  it  is  most  convenient 
to  treat  these  invariants  by  means  of  differential  operators. 
Suppose 

a?  =  7Z+mF,    and    y^VX^m'T, 

and  suppose  that  when  this  scalar  transformation  is  made, 

{P.Pl  .  .  .  Pn){^r  =  (i'o^i  •  .  .  Pn){XT)-, 

and 

(Ml  • .  •  y-')(^yr=(a,«i . . .  Q-'X^i^r ; 

or,  in  other  words,  suppose  that  the  binaries  on  the  left-hand  side  of 
these  equations  transform  into  the  binaries  on  the  right. 
Now,  for  this  linear  transformation, 

d  d  d 

and 

and,  consequently, 

2  D2 
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Hence 

{im'  -  I'm):  {PtPi..  .p,)  ^^,  -  ^  j .  (Ml  •  •  •  y-OCfy)" 
=  (P.P. ...  P.)  (J^  -  ^y.  ( Ci<2. . . .  <2«  ){xrr  i 

and  this  is  a  definite  covariant  quantic  of  the  order  n'  -  n  in  d;  and  y, 
provided  the  order  of  multiplication  of  the  non-commutative  coefficients 
p  and  q,  and  P  and  Q  is  preserved.  In  this  case  the  operator  is  written 
to  the  left  of  the  operand.    The  new  covariant 

f  d        dY 
{hn'  -  I'mYiq^i . . .  ^».)(«y)"'.  {PoPi  •  •  •^•)  \^^'  -  ^  J 

=  («a«i .  .  .  Q-  ){XT)^{PoP, .  . .  PO  (/jr.  -  ^j)\ 

is  found  when  the  operator  is  written  to  the  right  of  the  operand. 
This  covariant  differs  from  the  former  onlj  in  the  order  of  multiplica- 
tion of  the  p  and  q,  and  of  the  P  and  Q,  Here  p  is  always  to  the  right 
of  q,  and  P  to  the  right  of  (2 ;  in  the  other  case,  p  is  always  to  the 
left  of  J',  and  P  to  the  left  of  Q. 

When  n-n\  these  are  invariants  for  the  linear  transformation. 
It  is  easy  to  extend  this  theory  to  any  number  of  binary  quantics, 
but  the  order  in  multiplying  the  coefficients  must  be  carefully 
attended  to. 

5.  The  vanUhing  of  a  vector  invariant  with  respeet  to  the  parameter 
determinee  the  pole  of  a  given  chord  of  a  eonie. 

Forming  the  (12)'  invariant  of  the  vector  quadratic  (in  which  ts  is 
an  arbitrary,  but  given  vector), 

(a<,  -  a^'a)x*  +  2  (a,  -  aia)xff  +  (a,  -  <i,w)y', 

and  of  the  scalar  quadratic 

h^  +  2hixy-^hig\ 
the  result  is 

(a<,  -  flgtD)  ^2  -  2  (ai  -  a^zj)  ii  +  (a,  -  <!,©)  h^. 

The  invariant  vanishes  if,  as  in  the  third  article,  ts  is  the  vector  to  the 
pole  of  the  chord  joining  the  points  determined  by  equating  to  zero 
the  quadratic 

b^  +  2hiXff  +  h^. 
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6.  For  any  unteunal  curve  the  vanUhing  of  a  eorreiponding  invariant 
determines  a  definite  point,  the  ^^pole  "  of  n  given  points.^ 

Take  the  general  twisted  conre  of  the  n^  degree,  and  suppose  the 
vector  to  a  point  on  it  to  be  given  by 

<^(g>y)^  (aoai.>>gn)(iy)* 
/(«»y)      («o»i...«»)(ay)"^ 

Take  also  a  scalar  binary  of  the  n^  degree 

'whose  vanishing  determines  n  definite  points  on  the  curve,  and  con- 
eider  the  (12)"  invariant  formed  between  this  and 

It  may  be  written  in  the  form 

ZT(/F)..(^^)., 

where  {fF\  is  the  (12)"  invariant  formed  between  the  scalar  binaries 
f{xy)  and  F{xy\  and  (^^)«,  that  fonned  between  ^(«y)  and  F{xy). 
If  this  invariant  vanishes,  a  definite  point  is  determined  by  the 
vector 

„  (*^)-. 

and,  for  the  sake  of  brevity,  this  point  may  be  called  the  jio&  of  the 
n  points  on  the  given  curve  determined  by  F{xy)  =  0. 

In  particular,  when  these  n  points  lie  in  a  given  plane  S\p  =  1,  the 
binary  F{xy)  =  0  is  replaced  by  the  binary 

SH{xy)^f{xy)^0. 
In  this  case 

{fF\-S\{f4>\-{ff),,    and    (i^F).^{fkSH\-WU 
where 

(/*)*  ^Cffln"  naio^i  +  &c.  +  (-)Xa<,  =-  (-)"(*/)« 
and 

{fttSX4)n  =*  a^SXa^  -  naiSXa^i  +  &c.  +  (-)"a^5Xa^ 
and 

(//)..  =  «o««  -  na^an-i  +  &c.  +  {-Ya^a,  =  (-)•(//)«. 

1  The  1186  of  the  word  ''  pole  "  in  this  extended  sense  is  due  to  Professor  W.  E. 
Clifford,  who  has  given  the  theorems  of  Arts.  7  and  8  for  curves  of  the  n^  degree 
iu  M-dimensional  space.    **  Classification'  of  Loci,*'  collected  works,  p.  312. 
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Thus  the  pole  of  ihe  n  ooplanar  points  is  given  by 

{4,8Xi,\-i4>f)n 
-SA(/.A). -(//).■ 

In  particular,  as  the  points  at  infinity  are  determined  by  f(xtf)  =  0, 
the  pole  of  the  points  at  infinity  is 

•  (//). 

7.  Diitinetion  hetws&n  curva  of  odd  and  oven  order.  When  n  ie  odd^  the 
pole  ofn  ooplanar  points  liee  in  their  plane.  The  locus  of  poles  of 
parallel  planes  is  a  right  line  parallel  to  a  fixed  direction. 

It  is  now  oonvenient  to  consider  separately  curves  of  odd  and  curyes 
of  eren  order.    Taking  in  the  first  place  curves  of  odd  order,  (//)« = 0, 

and 

(^SX^)»  =  a^SXon  -  ^SXa^  -  n{aiSXa^i  -  a^iSXai)  +  &c. 

=  V.  V{a^  -  naio^-i  +  in  (n  -  1)  a,a^  -  &c.)  A. 

Thus  the  pole  of  the  points  in  the  plane  8\p  «  I  is  given  by  the 
equation 

rxic+i 

in  which 

4  »  o^  -  a»«o  -  n  {oLya^  -  flW-iOi)  +  &c. 
and 

«c  =  V{a^  -  naxo^x  +  &o.). 

In  particular,  the  pole  of  the  points  at  infinity  is  situated  at  the  point 
at  infinity  on  the  line  parallel  to  i,  since  (//)»  =  0. 

Again,  the  pole  of  n  coplanar  points  lies  in  their  plane ;  for 

Further,  the  locus  of  the  poles  of  a  system  of  parallel  planes  8kp  «=  ^ 
is  found  by  replacing  X  by  ^^X,  and  is  the  right  line 

^°      8\t     ' 
These  locus  lines  are  all  parallel  to  the  vector  i ;  that  is,  they  all  pass 
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through  the  pole  of  the  points  at  inflnity.  Again,  the  locus  of  poles 
for  the  system  of  planes 

which  pass  through  a  fixed  line,  is  the  line 

r(a+g/x)ic4-(^  +  <)t 

8.   When  n  m  even,  the  pole  of  the  pointe  in  a  plane  is  the  same  as  the 
pole  of  the  plane  with  reepeet  to  a  fixed  quadrie. 

In  the  second  place,  for  curves  of  even  order, 
(//)« = 2  {a^  -  noia^i  +  &c.) »  2/,  suppose ; 

and 

where  0  is  a  self -conjugate  linear  vector  function  defined  hy  the  equa- 
tion just  given.  And  now  the  pole  of  the  points  in  Skp  =1  is,  by 
Art.  6, 

ex-t 
^'SxT:/' 

and  the  pole  of  the  points  at  infinity  is 

Jost  as  in  the  last  article,  the  locus  of  poles  of  the  system  of  parallel 
planes  8\p  ^tia 

ex-ti 
^^  8\,-tr 

and,  as  X  varies,  all  these  locus  lines  pass  through  the  point  vj^  the 
pole  of  the  points  at  infinity. 

For  curves  of  even  order,  it  is  possible,  by  taking  the  origin  at  the 
point  Oq  to  render  the  vector  t  zero — at  least,  when  /  is  not  zero. 
This  may  be  verified  directly  by  changing  the  origin,  and  then  form- 
ing the  invariant  i ;  but  it  is  otherwise  obvious  that  this  is  the  case, 
since /(«y)  is  unaltered  by  a  change  of  origin,  and  therefore  /remains 
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onohanged.  Or  direotlyy  cbanging  the  origin,  the  ezpreflmon  for  the 
curre  of  order  fi  (odd  or  even)  becomeB,  when  the  origin  is  at  /^ 

Theinyariant 

(«•  -  ^hPo)an  "  »(a,  -  4hpo)(h  + . . .  +  (-)"(«»  -  «taPo)fl* 

may,  when  fi  is  eyen,  by  choice  of  p^  be  made  to  vaniah ;  bnt  when  n 
is  odd|  it  is  independent  of  p^  and  cannot  be  made  to  raniah  by  chang- 
ing the  origin. 

Thns,  for  cunreB  of  even  order,  the  pole  of  the  points  in  SXp  «  1  is, 
if  the  origin  is  taken  at  the  pole  of  the  points  at  infinity, 

and  the  locns  of  the  poles  of  the  system  of  parallel  planes  8Xp  =  t  ia 
the  line 

Let  the  qnadrio  SpOp  -  const,  be  constructed,  then  the  locus  of  the 
poles  of  points  in  a  system  of  planes  at  right  angles  to  a  given  radios 
vector  to  the  quadric  is  the  central  perpendicular  to  the  corresponding 
tangent  plane. 

In  this  case,  also,  the  locus  of  poles  of  the  system  of  planes 

S(^X  +  «/t)p  =  ^  +  «, 
which  pass  through  a  given  line,  is  tbe  line 

The  pole  of  the  plane  8Xp  =  1  being  given  by  o  a  .  /-^tfX,  will  not 
lie  in  the  plane  (as  in  the  case  of  curves  of  odd  order)  unless 

fiXw  =  -  I''8\eX  =  -  IStx&-^w  =  1. 

Thus  the  locus  of  poles  which  lie  in  the  corresponding  planes  is  the 
quadric  surface  ISp&'^p  =  -l.  The  tangent  plane  at  o  to  this  surface 
is 

ZSp*"*w  =  -l     or    iSpX=l, 

and  the  quadric  is  also  the  envelope  of  the  planes  which  contain  their 
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poleB.  More  generally,  the  pole  of  the  plane  SXp  s  t  with  respect  to 
this  quadric  is  the  point 

and  this  is  precisely  the  point  which  is  the  pole  of  the  points  in 
which  the  twisted  curve  meets  the  plane  with  respect  to  that  twisted 
carve  of  even  order. 


9.  Standard  vector  expreseionfor  curves  of  even  order. 

Bemembering  the  definition  of  (^/SX^)»  =  20 (X)  in  A.rt.  6,  it  follows 
that,  if  X  and  /x  satisfy  the  relation  SkOp,  =  0,  the  (12)**  invariants 
derived  from  the  two  scalar  qoantics  SX^fi  (d?y)  and  Sft^  {xy)  vanishes. 
Hence,  if  X,  /&,  and  v  satisfy 

SiiOv  =  SvOX  =  SXBfi, 
and  if 

<^  {xy)  Skfiv  =  Vfiv  A  {x,  y)  +  Vv\  B  («,  y)  +  FX/t  C{x,  y\ 

where 

the  (1 2)" invariants  {BC)„  {CA)^,  and  (AB\  of  the  scalar  binaries  all 
vanish.    If,  farther,  8XBk  =  -  /,  the  (12)**  invariants 

If,  again, 

/a  =  -tfX,     Ifi  =  -$ii,     and    /y  =  -  tf f, 

it  follows  at  once,  since 

SXa.  s  I,     and     Sfia  «  8va  =  0,     that    aSX/iv  =  Vfiv,  &c, 

and  that  a,  fi,  and  y  are  conjugate  radii  of  the  quadric  surface 

ISpe-'p  =  -  1. 

Hence  the  vector  equation  of  the  curve  of  even  order  may  be  written 
in  the  form 

oA  {xy)  +  PB{xy)  +  yC{xy) 

^^  /(^) 

where 

{AA),  =  {BS),  =  (CC7).  =  -  (//).  =  -  27. 
and 

(i?C).  =  ((7^).-(^Z?).  =  0; 
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and,  becauBO 

.-0,    or    a(^/).  +  /3(i?/-).  +  y(C/).  =  0, 

(^/).  =  (J?/).-((y).  =  0. 

Jla,  p,  and  y  are  taken  to  be  the  principal  axes  of  the  qnadric 

ISp&-^p  =  -  1, 

the  additional  fdraplicity  of  the  mutual  rectangularity  of  the  coordi- 
nating vectors  is  obtained. 

10.  Introduction  of  a  second  invariant^  which  cannot  gcnenMy  he  made 
to  vanish  when  n  is  odd^  and  is  then  a  vector. 

Again,  consider  the  invariant  (12)*,  obtained  by  operating  with  the 
operator  derived  from  the  quantio 

08^:i8..../8.)(;ry)- 

on  the  quantic  itself.    This  is,  by  the  principles  of  Art.  4, 

First,  taking  the  case  in  which  n  is  odd,  the  invariant  is  a  vector, 
and  its  half  is 

r(j3A  -  np,p^i  +  &c.), 

For  example,  if  the  binary  quantic  is 

p{a^...  a»)(«y)-  -  (cvn  . . .  a,)(«y)*, 
the  invariant  is 

^lip^o  -  OiP^  -  a>)  -  «  (pfl,  -  ai){pa^i  -  a^,)  +  &c.] 

=  Vpi  +  K 

in  the  notation  of  Art.  7.  This  invariant  cannot  in  general  be  made 
to  vanish  by  change  of  origin  of  vectors ;  if  it  vanishes,  8ik  <=  0,  and 
this  is  not  generally  true.  In  fact,  it  is  easy  to  see  that,  on  change 
of  origin,  the  invariant  #c  becomes  k  +  Fp^i,  where  p^  is  the  vector  tQ 
the  new  origin,  and  thus  the  scalar  Ski  is  quite  independent  of  the 
position  of  the  origin,  as  it  has  been  shown  already  that  i  does  not 
change  with  change  of  origin. 


^     fl^^+aoi^^y+Soiary^  +  fljy^ 
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As  an  example,  take  the  case  of  the  general  twisted  cubic 

H  -  " 

Here 

and 

K  =  VofflLg  -  8  FoiOa. 

The  origin  may  be  supposed  to  be  taken  on  the  curve,  so  that  og  =  0. 
Then  if  c  =  0,  o^,  ai,  and  os  are  coplanar,  and  the  curve  must  be  plane ; 
if  8iK  =  0,  Sa^iot  =  0,  and  again  the  curve  is  plane ;  if  ic  =  0,  ai  is 
parallel  to  09,  and  here  again  the  curve  is  plane. 

11.  £iU  when  n  u  even,  it  ie  scalar^  and  its  vanishing  determines  the 
director  sphere  of  the  quadrie  of  Art  8. 

When  n  is  even,  this  invariant  is  a  scalar,  and  its  half  is 
8P^,  -  nSp^^i  +  &c., 

in  which  the  last  coefficient  must  be  halved. 
The  binary  quantic 

p  {a^i . . .  a.)(ay)»  -  (ooai .  • .  a»)(«y)" 

affords  the  invariant 

8{a^  -  ag){a^  -  a,)  -  n8{aip  -  oi)(a^xp  -  a^i)  +  &c. 

=  p*J-  28pi  +  {8affiL^  -  n8aia^i  +  &c.), 

using  the  notation  of  the  8th  Article. 

If  this  invariant  vanishes,  the  vector  p  must  terminate  on  a  sphere 
whose  centre  is  the  point  I'h  -  the  pole  of  the  points  at  infinity.  For 
this  point  as  origin,  the  equation  of  the  sphere  is 

p'/+  8a^  -  n8aia^i  +  &c.  =  0. 

Consider  an  ellipse  referred  to  its  centre  as  origin  with  a  and  P  for  its 
axes  major  and  minor ;  the  equation  of  the  ellipse  is 

p-acos«  +  ^8m«=-^-j^^^— ,     If    <  =  taniu. 

For  this  curve,  /=  1,  and  the  equation  of  the  sphere  is 
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that  is,  the  sphere  contains  the  director  circle  of  the  conic  as  a  great 
circle.    A  similar  result  holds  for  the  hyperbola 

p  =  acoBh«-i-)9smh«a— ^ — t—^ — ^    if    ^  =  tanhi«. 

Taking  the  equation  of  the  general  unicursal  cunre  of  even  order  in 
the  standard  form  given  in  Art.  9,  the  invariant  of  the  present  article, 
being  the  (12)*  invariant  of  the  quantic 

pf{xy)  -  cu4  («y)  -  pB[xy)  -  yO{xy\ 
reduces  at  once  to 

and  the  sphere  is  the  director  sphere  of  the  quadric 

Z8p*-V  =  -1. 

Referring  to  the  list  of  vanishing  invariants  which  is  given  at  the  close 
of  the  aiticle  cited,  there  is  no  difficulty  in  proving  this. 


12.  Fttrmation  of  a  system  of  curves  called  ''  Efnanants^^^  projective  with 
the  oriyinal  curve. 

From  any  binary  quantic  a  system  of  emanants  may  be  derived  by 
the  aid  of  operators  of  the  type 


*'^+y'^- 


In  connexion  with  a  curve 


''°/(*y)' 


of  order  n,  may  be  considered  the  emanant  curve 
f    d  d  y 


T^ ^ 


/(^lyi) 


of  order  p/iix^y  are  regarded  as  variable,  and  ^i,  ^i  as  given.  Now, 
if  ^  is  any  linear  vector  function,  the  original  curve  is  projected  by 
operating  by  ^,  and  replacing  ^p  by  p.    Thus 

'^    ^  /(*y) 
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is  the  equation  of  the  projected  curve,  and  as  the  constant  function  ^ 
and  the  operator 

d  d 

dxi     ^(fyi 

are  commutatiye  in  order  of  operation,  the  emanant  curves  project  into 
emanants  of  the  projected  curve. 

The  emanants  of  any  orders?  defined  hy  d?i^i,  have  the  same  tangent 
line  and  osculating  plane  at  the  point 

at  which  they  meet  the  original  curve.    For,  at  any  point  ^^^2,  y =y2 
on  the  emanant,  the  tangent  line  is 

f    d  d  ^  f      d  d  Y'^ 

and  this  hecomes  identical  with  the  tangent  line  at  x^yi  to  the  original 
carve  when  x%-Xi  and  y%-yu 

In  like  manner,  the  osculating  plane  at  x^%  on  the  emanant  is 

<?  (?  d^\f      d  d  y-* 

^     /     ^  rf»  d^\(       d  d  y^*  ' 

and  this  is,  when  Xi  =  Xi,  and  yi  ~  y,,  the  same  as  the  osculating  plane 
at  Xijfi  to  the  original  curve. 

13.  General  properties  of  the  etnanant  curves. 

The  emanant  at  ^lyi  of  order  p  intersects  the  emanant  at  x^2  of 
order  n-p.    In  fact, 

^  ™  id  d  Y  id  d  Y^  ' 

is  a  point  common  to  the  two  curves.    Again,  as  the  equation  of  the 


or 
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tangent  line  at  the  point  whose  parameter  is  2^ :  y*  on  the  emanant  at 
x^i  of  order  ji  may  be  written  in  either  of  the  forms 

the  emanant  at  x^yi  of  orders?  has  a  common  tangent  line  with  the 
emanant  at  x^^  of  order  n-p^\. 

And,  similarly,  as  the  osculating  plane  at  the  point  x^%  on  the 
emanant  of  order  p  at  x^x  is 

Id}  iP  t^\f      d  d  Y* 

'"1^ — 3* — ^\/  i — sy^,    ' 


or 


If hi? 


3^7/— 3 Tfr-—' 


this  plane  osculates  likewise  the  emanant  at  x^2  of  order  n  -  p  +  2. 
Again,  if  both  ^i^i  and  d:,ys  vary  together, 


P  = 


is  the  equation  of  a  surface  which  is  the  locus  of  emanants  of  order  je», 
or  of  order  n  -p.  In  particular,  the  first  emanants  and  the  tangent 
lines  are  curves  on  the  developable  whose  cuspidal  edge  is  the  given 
curve. 

Mixed  emanants  may  also  be  considered ;  but  it  seems  to  be  desir- 
able to  explain,  in  the  first  instance,  a  notation  which  may  be  con- 
veniently used  in  discussing  their  properties. 
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14.  8y%ygy  of  points^  curves^  and  planes. 

Take  for  example  a  conic.  Let  the  point  x^x  on  it  be  denoted  by 
the  symbol  (11),  and  the  tangent  line  thereat  by  the  symbol  (1).  A 
point  on  this  tangent  line  may  be  denoted  by  the  symbol  (12)  or  (21), 
and  the  second  tangent  through  this  point  may  be  denoted  by  (2),  and 
its  point  of  contact  by  (22). 

Again,  for  a  cubic,  the  first  or  conic  emanant  at  x^i  may  be  sym- 
bolized by  (1),  the  tangent  line  at  the  point  by  (11),  the  osculating 
plane  by  [1],  and  the  point  itself  by  (111).  The  point  whose  para- 
meter is  x^  :  ys  on  the  conic  (1)  may  be  called  (122),  and  the  tangent 
line  thereat  (12)  or  (21).  In  general,  the  order  in  which  the  figures 
occur  within  the  brackets  is  arbitrary. 

Two  figures  complete  a  syzygy  for  a  conic,  consisting  of  two  points 
(11)  and  (22)  on  the  conic,  their  pole  (12),  and  the  tangents  (1)  and  (2). 

15.  Description  of  a  synygyfor  the  twisted  cubic. 

For  a  cubic  a  complete  eyzjgj  of  points,  curves,  and  planes  may  be 
derived  from  three  figures.  In  the  osculating  plane  [1]  lie  the  points, 
lines,  and  the  conic  involving  the  figure  1  in  their  symbol.  The  planes 
[1]  and  [2]  intersect  in  the  line  (12).  The  lines  of  intersection  of  the 
three  osculating  planes  [1],  [2],  and  [3]  are  (28),  (31),  and  (12),  and 
they  intersect  in  the  point  (123).  This  point  has  been  called  in  Art.  6 
the  pole  of  the  three  points  (111),  (222),  and  (333). 

In  the  plane  [1]  are  the  lines  (11),  (12),  and  (13),  and  these  are 
tangents  at  the  points  (111),  (122),  and  (133)  to  the  conic  (1).  The 
points  (122)  and  (133)  are  the  points  in  which  the  tangents  (22)  and 
(33)  to  the  cubic  meet  the  plane  [1].  But  since  the  lines  joining  the 
points  of  contact  of  a  conic  inscribed  in  a  triangle  to  the  opposite  ver- 
tices concur,  the  lines  joining  (lll)to(123),  (122)  to(113),  and(133) 
to  (112)  concur  in  some  point  P^  If  P^  and  P^  are  points  similarly 
formed  in  the  planes  [2]  and  [3],  the  following  groups  of  collineations 
may  be  written  down : — 

(111),  (123),  P,;  (122),  (113),  A;  (133),  (112),  P,; 

(222),  (123),  P,;  (233),  (221),  P,;  (211),  (223),  P.; 

(333),  (123),  P,;  (311),  (332),  P,;  (322),  (331),  P3. 

Again,  taking  a  plane  through  the  points  (113),  (221),  and  (332) ; 
in  virtue  of  the  collineations  it  passes  through  Pi,  P2,  and  P^.    In  like 
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maimer,  a  plane  through  (112),  (228),  and  (331)  passes  through  Pi, 
Ps,  and  P, ;  and  since  these  planes  do  not  in  general  coincide,  Pi,  Ps, 
and  P,  must  lie  on  a  line.  Hence  it  follows  that  (111),  (222),  (333), 
and  (123)  lie  in  a  plane,  as  has  been  more  generally  proved  for  curves 
of  odd  order  in  the  7th  article.^ 


16.  Linear  construction  for  this  syiygy. 

The  properties  proved  in  the  last  article  give  a  means  of  constnict- 
ing,  not  only  the  conies,  but  the  three  points  of  osculation,  when  the 
osculating  planes  and  the  tangents  are  given. 

The  intersections  of  the  planes  determine  the  lines  (23),  (31),  and 
(12).  In  the  pkne  [1],  the  five  points  (112),  (113),  (122),  (123),  and 
(133)  are  given,  since  they  are  points  of  intersection  of  the  given  and 
constructed  lines.  The  point  Pi  is  constructed  by  joining  ( 1 22)  to  ( 1 1 3), 
and  (133)  to  (112) ;  and  the  point  (111)  lies  on  the  line  joining  Pj  to 
(123).  The  conic  (1)  in  this  plane  is  uniquely  determined,  as  it  has 
to  touch  the  three  lines  (11),  (12),  and  (13)  at  the  constructed  points 
(111),  (112),  and  (113). 

It  should  be  remembered  that  it  has  been  proved,  in  Art.  13,  that 
these  conies  lie  on  the  tangent-line  developable  of  the  cubic.  The 
theorem  respecting  the  locus  of  their  centres,  given  in  Salmon's  "  Three 
Dimensions,"  will  be  generalized  in  a  future  article  of  the  present 
Paper.* 

17.  Syzyyyfor  the  twisted  quartie. 
The  syzygy  for  the  twisted  quartie 

^  (0^01080,04)  {xyY 

consists  of  the  following  system : — ^Denoting  a  point  on  the  curve  by 
(1111),  the  first  emanant  (a  twisted  cubic)  at  this  point  by  (1)»  the 
second  emanant  (a  conic)  by  (11),  the  tangent  line  by  (111),  and  the 
osculating  plane  by  [1 1] ;  there  are  four  sets  of  points,  cubics,  conies, 
lines,  and  planes,  whose  symbols  involve  only  one  of  the  four  figures 
1,  2,  3,  and  4.  In  addition,  there  are  the  mixed  emanant  conies  (12), 
and  their  planes  [12].     The  conic  (12)  may  be  described  either  as  the 

»  See  Art.  337  of  Dr.  Salmon's  •*  Three  Dimensions." 

>  See  **  Three  Dimensions,"  Art.  340 ;  and  Art.  21  of  this  Paper. 
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conic  emanant  at  the  point  (1222)  on  the  cuhic  (1),  or  as  that  at  (21 1 1) 
on  the  cubic  (2).  This  conic  (12)  is  related  to  the  conies  (11)  and  (22) 
as  followB.  The  planes  [11]  and  [12]  intersect  in  the  line  (112)  which 
touches  the  conic  (11)  at  (1122),  and  also  the  conic  (12)  at  (1112). 
Similarly,  the  line  (122)  lies  in  the  planes  [22]  and  [12],  and  this 
line  touches  (22)  at  (1122),  and  (12)  at  (1222).  The  line  of  inter- 
section  of  [11]  and  [22]  cannot  be  expressed  by  a  symbol  of  the  kind 
here  used,  but  (1122)  is  a  point  on  it.  The  point  (1122)  lies  on  each 
of  the  conies  (11)  and  (22),  and  the  plane  [12]  touches  both  the  conies 
at  this  point,  as  it  contains  the  tangent  to  each.  Again,  this  point 
(1122)  is  the  pole  of  the  chord  joining  (1112)  and  (2212),  two  points 
on  the  conic  (12).  These  points  lie  on  tangents  to  the  quartic,  and 
generally  (12)  meets  the  tangents  (111)  and  (222),  tangents  to  the 
quartic,  and  to  the  conies  (11)  and  (22)  respectively. 

Again,  for  three  figures,  there  is  the  Hue  (123),  through  which  the 
planes  [23],  [31],  and  [12]  pass,  and  which  is  a  tangent  to  the  three 
conies  (23),  (31),  and  (12)  at  (1123),  (2231),  and  (3312),  respectively. 
Similarly,  introducing  a  fourth  figure,  three  new  lines  (234),  (314), 
and  (124)  are  found,  and  these  Hues  intersect  with  (123)  in  the  point 
(1234),  which  is  the  pole  of  the  four  assumed  points.  Through  this 
pole  pass  the  six  planes  of  the  type  [12],  which  intersect  by  threes  in 
the  lines  of  the  type  (123). 


18.  Eemarhs  on  the  general  siftygy. 

In  general,  for  a  curve  of  the  n^  degree,  the  pole  of  n  points 
^1^1 ;  ^2\  '  •  •  ^t^n  ^«y  be  denoted  by  the  symbol  (1,  2,  .  .  .  n). 
Through  this  point  pass  in{n-i)  planes  of  the  type  [  1,  2, ...  (n -  2)], 
whose  symbols  involve  only  (n  -  2)  of  the  n  figures.  These  planes 
intersect  in  n  lines  (1,  2, . . .  (n  - 1) ),  through  each  of  which  n  - 1 
planes  pass.  Oiven  n  -  1  points,  and  combining  them  with  an  arbi- 
trary n^  point  on  the  curve,  the  locus  of  the  poles  is  the  line 
(1,  2, . . .  (n-  1) ).  Given  only  (»  -  2)  points,  and  combining  them 
with  two  arbitrary  points,  the  locus  of  the  poles  is  the  plane 
[1,  2, ...  (n- 2)] ;  but  if  the  same  arbitrary  point  is  taken  twice 
oyer,  the  locus  is  the  conic  (1,  2, . . .  (n  ~  2) ).  In  general,  the  ema 
nant  curves  may  be  considered  as  loci  of  poles.  Thus  the  first  emanant 
(1)  is  the  locus  of  the  poles  of  the  system  consisting  of  a  given  point 
x^yif  and  an  arbitrary  point  xy  taken  n  -  1  times. 
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19.  The  OBCulaUng  planes  of  the  quartte  envelop  the  qmirie  of 
Art.  8. 

More  especially  for  the  quartic  curve,  it  is  easy  to  show  that  its 
osculating  planes  envelop  the  quadric  ISpS'^p  «  - 1  of  Art.  8.  Taldng 
the  point  Xiyi  three  times  over,  and  an  arbitrary  point  x,yi  once,  the 
pole  is  (1112),  and  it  lies  on  the  tangent  (111)  to  the  quartic.  Now, 
in  the  osculating  plane  [11]  the  points  are  Xjifi  taken  three  times  over, 
and  the  fourth  point  x^iy'i,  in  which  the  plane  meets  the  curve.  The 
pole  (1111')  of  these  four  coplanar  points  lies  in  their  plane,  and  con- 
sequently lies  on  the  quadric  ISpS'^p  «  - 1,  and  the  osculating  plane  is 
the  tangent  plane  thereat.  It  should,  be  noticed  also  that,  taking  the 
point  (1111)  twice,  and  two  other  points  Xty^  and  ^4^4,  which  lie  in  a 
plane  with  (1111)  taken  twice,  that  is  to  say,  the  points  which  lie  in 
a  plane  through  the  tangent  line  (111),  the  locus  of  their  poles  (1134) 
is  a  right  line  in  the  osculating  plane.  For,  the  points  being  coplanar, 
the  theorem  of  Art.  8  holds  good,  and  the  locus  of  poles  of  a  system  of 
planes  through  a  line  with  respect  to  a  quadric  surface  is  a  right  line. 
This  line  meet«  the  conic  (H)  in  two  points.  Corresponding  to  these 
poles,  the  variable  plane  touches  the  quartic  in  a  second  point,  or  it 
contains  two  tangent  lines,  or  every  tangent  to  the  quartic  meets  two 
others,  or  the  rank  of  the  developable  formed  by  these  tangent  lines 
is  6,^  as  will  be  otherwise  proved  later  on. 

It  will  also  be  shown  that  there  are  four  planes  which  pass  through 
four  consecutive  points  on  the  curve.  The  theorem  of  Art.  8  holds  with 
respect  to  one  of  these  points  taken  four  times.  These  four  points  con- 
sequently  lie  on  the  quadric  ISpO'^p  =  -lj  and  as  the  osculating  planes 
touch  the  quadric,  the  quartic  touches  it  likewise  at  each  of  the  four 
points. 


20.   CharacterUties  and  reciproeal  of  unicursal  curves. 

There  is  no  difficulty  in  determining  the  characteristics  of  these 
imicursal  curves,  using  the  principles  laid  down  in  Arts.  326  and  327 
of  Salmon's  '^  Three  Dimensions."     In  accordance  with  Dr.  Salmon's 


^  See  "  Three  Dimensiona,"  Ait.  330.    The  number  of  tangents  which  meet  a 
given  tangent  ur-i,  where  r  is  the  rank. 
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notation,  suppose  the  degree  of  the  ciure  to  be  m.  The  scalar  equa- 
tion of  the  osculating  plane  is 

^'\dx*'dxdy  df      dxdy'dy^   6^      dy^'i^    dxdjf ) 
d^<l>    d*<l>    d^<l> 

and  as  this  inyolves  xiyia  the  degree  S{m-  2),  the  number  of  oscu- 
latiDg  planes  through  an  arbitrary  point  is  i»  ^  3(»>  -  2). 

In  like  manner,  if  the  tangent  (in  which  a/  and  y'  are  yariable) 

dx         dy 

meets  an  arbitrary  line  p  =  a+tp, 

(di,  df     d<l>  d/\        di,  di, 

and  as  this  involves  x  :  y  in  the  degree  2  (m  -  1),  the  rank  of  the 
curve  is  r  =  2(m-l).  From  these  three  all  the  characteristics  may 
be  deduced. 

It  is  simpler,  perhaps,  to  notice  that  the  curve  is  the  reciprocal 
with  respect  to  the  sphere  p*  + 1  =  0  of  the  plane 

which  involves  the  parameter  xif/in.  the  degree  m.  The  characteristics 
of  the  curve  are  thus  the  reciprocals  of  those  given  in  Art.  829  of  the 
"  Three  Dimensions."     They  are,  in  Dr.  Salmon's  notation, 

a  =  4(OT-3);     a?=2(«»-l)(»i-3)  ;     A=i(«»- !)(«»- 2)  ; 
^  =  0;  y=:2(m-2)(m-3);    ^  =  J(9i»«-53»»+80). 

In  Art.  349  it  is  shown  that  the  quartic  considered  in  Art.  17  of 
the  present  Paper  is  the  ezcubo-quartic  through  which  only  one 
quadric  surface  can  be  drawn. 

2B2 
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21.  Extension  of  a  theorem  of  Cremona^ s. 

The  extension  of  Cremona's  theorem,  referred  to  in  the  note  to 
Art.  16,  is  as  follows :  the  locus  of  the  pole  of  the  points  in  which  a 
variahle  first  emanant  meets  a  fixed  plane,  is  a  conic  section.  Or  still 
more  generally,  let  the  first  emanant  be 


P  = 


1 jy; 


and  consider  the  locua  of  the  pole  of  the  points  determined  by  the  first 
emanant 

dF        dF     „ 

where  F{xy)  =  0  is  a  scalar  binary  of  the  n^  degree.     In  the  notation 
of  Art.  6,  the  pole  is 


H"'fMi"-!^ 


Jdd,  dF\  rfdit>  dF\       fdd»  dF\    T      Jdd»  dF\ 


+«iyi 


■(dfdj;\      fdfd_F\   r.(d/dJ:\ 

\dx'dyU\dy'dx)^r^'  [dy'dx  I 


fd<h  dF\ 
Here,  as  in  the  article  cited,  (  ^  •  ^  )     is  the  (12)""*  inyariant  of 

the  binaries  of  the  order  n  -  1,  and  it  is  evident,  that  if  «i :  yi  varies, 
the  locus  of  the  poles  is  a  conic  section. 

22.  Uhieursal  curve  regarded  as  the  locus  of  the  mean  centre  of  eorrS' 
spending  points  on  any  number  of  homographieally  divided  lines. 

The  general  unicursal  curve  admits  of  a  simple  geometrical  con- 
struction. Let  tfitf, .  .  .  0n  he  the  roots  of  f{t,  1)  =  0,  and  let  the 
curve  be 

X<,  l)_(<VH...tt,)(^,  1)'' 


p- 


f{t,l)     (a^...aO(^,  ir 


Now 
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Oo      go<^(Q--att/(Q 

^    «o  At) 


by  the  method  of  partial  fractions ;  or,  if 

is  the  equation  of  the  curve.  Here  ci,  C2 . . .  c»  are  the  vectors  parallel 
to  the  asymptotes,  and  the  construction  is : — Take  a  system  of  fi  lines 
through  a  point,  and  divide  them  homographically ;  the  locus  of  the 
mean  centre  of  corresponding  points  on  the  homographically  divided 
lines  is  a  unicursal  curve  of  the  most  general  kind.  If  the  lines  are 
real,  and  the  homographic  divisions  also  real,  the  curve  has  n  real 
asymptotes  to  which  these  lines  are  parallel. 

The  line  p  = is  homographically  divided  when  0i  is  given  and 

t  variable.     The  corresponding  point  on  the  line  parallel  to  ca  is 

— —.  and  adding  all  these  and  dividing  by  n,  the  validity  of  the  con- 

fltruction  is  evident. 

Suppose,  however,  that  /(<,  1)  =  0  has  a  pair  of  conjugate  roots, 
Si  t  y/-  1  ei.    The  terms  arising  from  these  are : 

.  +  ,       *=  ^  -  * 


Thus,  when  two  of  the  roots  of  /(^,  1)  =  0  are  imaginary,  the  cor- 
responding homographically  divided  lines  are  imaginary  also ;  but  they 
combine  into  a  real  ellipse.  In  a  similar  manner,  if  two  roots  are  equal, 
a  parabola  replaces  two  of  the  lines. 
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The  quartic  having  four  real  aBymptotes  may  he  descrihed  as  the 
locus  of  the  mean  point  of  a  tetrahedron  whose  vertices  determine 
homographic  divisions  on  four  given  lines.  If  only  two  asymptotes 
are  real,  the  locns  is  the  mean  point  of  a  triangle,  two  of  whose 
vertices  determine  homographic  divisions  on  two  lines  parallel  to  the 
asymptotes,  while  the  third  vertex  determines  homographic  divisions 
on  a  conic.  Finally,  if  the  curve  has  no  real  asymptote,  it  is  the  locns 
of  the  middle  point  of  a  line  joining  homographic  points  on  two  given 
conies ;  or,  more  generally,  it  is  the  locns  of  a  point  dividing  in  a  given 
ratio  the  line  joining  corresponding  points  on  a  pair  of  conies  komo- 
graphically  divided.^ 

To  form  the  equation  of  an  asymptote  of  p  =  S  — ^,    notice  that 

the  equation  of  a  tangent  is 

^  (^-<o)' 

When  <o  =  *if 

is  the  equation  of  the  asymptote  parallel  to  ci,  the  sign  2  including 
(f»-  1)  terms. 

Thus,  for  a  conic,  the  centre  is  — — -,  as  the  vector  to  this  point  is 

on  hoth  asymptotes.     The  equation  of  the  conic  referred  to  its  centre 
is  easily  seen  to  be 

P  = • 7  +  • If 

H-^i    ^i-t     ei-e^    ^a-* 
or 

<l-«t        1^  «l  +  €2    .   ,  ,  ^      s%-t 

p  = cosh  u  + sinh  u,    where    «"  = • 


^  Two  curves  are  homographically  divided  when  there  Ib  a  one-to*oiie  coire* 
spondence  hetween  coireflponding  pointa. 
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23.  Curve  eomtrueted  hy  three  developables, 

XJmcursal  curves  may  also  be  regarded  as  generated  by  the  points 
of  intersection  of  bomographic  planes  of  three  unicursal  deyelopables. 
If  three  deyelopables  are  the  envelopes  of 

SpM^)-A{t).     Sp^^t)^Mt),    and    ^p«,(0=/3(0, 
the  points  common  to  three  corresponding  planes  is 

^  _/i  (0  ^^.  (0  <h  (0  +/» (0  ^<k  (0  ^1  it)  +  /,  (0  Tt^,  (0  ^  (0 
^  8Mt)Mt)Mt) 

The  degree  of  the  curve  is  Wj  +  «,  +  Wj,  where  ni,  «,,  and  Mg  are 
the  degrees  in  which  the  parameter  occurs  in  the  expressions  for  the 
planes  of  the  developables.  Thus,  in  particular,  a  twisted  cubic  ii 
the  locus  of  intersection  of  three  corresponding  planes  of  bomographic 
systems  through  right  lines ;  here 


24.  Inverse  and  pedal  curves. 
The  inverse  of  the  curve 

if  the  radius  of  the  sphere  of  inversion  is  unity.  Multiplying  above 
and  below  by  <l>{xff\  the  equation  of  the  inverse  is 

This  is  of  the  form  considered  in  the  present  Paper,  the  vector  to  a 
point  on  the  curve  being  expressed  as  the  quotient  of  a  vector  binary 
quantic  by  a  scalar  binary. 
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The  pedal  of  the  curve  p  =  ~-^,   or  the  locus  of  the  feet  of  per- 

pendiculars  from  the  origin  on  the  tangent  lines,  is  easily  seen  to  he 
given  by 

dx   dy 

dx'  dy      dx  '  dy 
or  by 


_  dx  dy  '  \dx  *  dy      dy  '  dx) 

\dx  '  dy      dy'dxj 
This  curve  is  in  general  of  the  degree  4  (n  -  1). 
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ON  THE   MELTING   POINTS   OF  MINERALS. 
By  RALPH  CUSACK. 

(Platb  V.) 

[COMHUKICATED  BT  PBOF.  6.  F.  FITZQERiiLDy  M.A.,  SC.D<,  F.B.8.  F.T.C.D.] 
[Read  Noybmber  9,  1896.] 

HiTHS&TO  mineralogists  appear  to  have  made  no  efforts  towards  obtain- 
ing the  melting  points  of  minerals  in  their  natural  state,  though  the 
subject  is  oue  full  of  interest,  especially  in  the  case  of  ejected  igneous 
rocks  and  lavas,  which  at  the  time  of  ejection  were  subject  to  no 
great  pressure  from  the  surrounding  strata.  There  is  also  the  theoretic 
interest  attached  to  such  minerals  as  are  the  only  known  representa- 
tives of  a  particular  molecular  grouping. 

As  will  be  seen  from  the  determinations  given  further  on,  melting 
points  afford  in  many  cases  an  easy  and  very  convenient  means  of 
identifying  minerals,  and  may  be  used  for  this  purpose  where  only 
minute  quantities  of  the  mineral  can  be  obtained. 

The  instrument  used  for  the  following  determinations  is  Dr.  Joly's 
meldometer — an  instrument  fully  described  by  him  in  a  Paper 
published  by  the  Royal  Irish  Academy.^  The  working  of  this  instru- 
ment depends  entirely  on  the  expansion  of  a  platinum  ribbon  heated 
by  an  electric  current  under  suitable  control.  The  instrument  shown 
in  the  accompanying  figure'  is  the  latest  form  of  the  meldometer,  as 
made  by  Messrs.  Yeates  &  Son  (see  page  400).  It  consists  of  a 
rectangular  piece  of  slate  cut  as  shown,  on  which  are  affixed  two 
forceps,  one  of  which  is  rigid,  and  the  other  free  to  rotate  round  a 
vertical  axis,  the  lower  end  of  which  axis  dips  into  a  trough  of 
mercury,  to  ensure  good  electrical  contact.  A  small  spiral  spring 
attached  to  the  vertical  axis  of  the  movable  forceps,  which  may  be 
seen  at  the  left-hand  side  of  a  figure,  serves  to  keep  the  platinum 
ribbon  stretched  when  it  is  fixed  in  position.  Projecting  from  the  far 
end  of  this  forceps  is  a  flat  steel  spring,  on  the  further  end  of  which  is 
fixed  a  small  gold  plate  with  which  the  platinum  point  of  the  micro- 
meter screw,  when  carried  forward,  makes  contact,  which  contact 

1  Proc.  B.  I.  Acad.  vol.  ii.,  Ser.  3,  p.  38,  PL  vi. 
'  Kindly  lent  by  Teates  &  Son. 
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closes  the  circuit  through  a  galvanometer,  not  seen  in  the  figure,  but 
situated  inside  the  eyepiece  of  the  microscope.  The  instrument  I 
used  had  not  the  microscope  attached  to  the  bed  plate,  bat  separate 
from  it ;  otherwise  the  instrument  was  identically  the  same  as  that  in 
the  figure.  The  forceps  are  bent  over  at  the  ends,  allowing  a  trough 
to  be  raised,  and  surround  the  ribbon  when  in  position.  This  trough 
can  be  lowered  when  necessary,  and  has  been  found  very  advantageous. 


as  it  helps  greatly  in  excluding  draughts,  which  are  fatal  to  accurate 
working.  This  trough,  however,  forms  a  dust-trap,  and  will  give  rise 
to  trouble  if  not  very  carefully  and  frequently  cleaned,  as  the  particles 
of  the  minerals  dealt  with  fall  into  it,  and  the  slightest  breath  of  air 
blows  them  on  the  ribbon,  which  is  thereby  rendered  too  dirty,  and  so 
useless  for  further  determination.  The  rheostat  used  was  the  same  as 
that  employed  by  Dr.  Joly,  except  that  German  silver  wire  was  used 
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in  place  of  the  carbon  rods.  An  additional  self-T^orking  rheostat  wa9 
introduced  for  convenience.  This  rheostat  was  formed  of  a  carbon 
rod,  about  2  feet  in  length,  enclosed  in  a  glass  tube  in  an  upright 
XK)6ition ;  mercury  is  allowed  to  flow  in  from  an  adjoining  vessel  and 
surround  the  carbon,  thereby  reducing  the  resistance.  Without  any 
attention  being  paid  to  the  rheostat,  the  flow  of  mercury  can  be 
reg:ulated  so  that  the  resistance  alters  either  slowly  or  rapidly  as  is- 
convenient  to  the  observer. 

It  would  be  as  well,  perhaps,  to  explain  the  operation  of  fixing 
the  ribbon  between  the  forceps,  and  also  how  the  curve  for  the 
expansion  of  the  ribbon  is  arrived  at. 

The  ribbon  used  was  supplied  by  Messrs.  Johnson  &  Marthey,  and 
weighs  0'0073  grammes  per  centimetre,  3*80  inches  of  which  were 
taken,  and  clipped  at  each  end  at  about  30^.  The  ends  thus  clipped 
were  fixed  in  the  forceps,  and  adjusted,  so  that  when  a  suitable  current 
was  passed  through,  the  entire  ribbon  was  uniformly  heated. 

The  ribbon,  when  adjusted  so  that  it  is  heated  uniformly,  is  raised 
to  a  bright  red  heat,  and  left  thus  for  a  few  minutes  ;  the  current  is 
then  cut  off,  and  the  whole  apparatus  allowed  to  cool  before  calibra- 
tion is  commenced.  To  calibrate  a  ribbon  the  milled  head  of  the 
micrometer  screw  is  turned  until  the  point  of  the  screw  comes  in 
contact  with  the  spring  projecting  from  the  other  arm  of  the  movable 
forceps  from  that  to  which  the  ribbon  is  attached ;  the  number  of 
divisions  through  which  the  head  has  moved  are  then  read  off ;  a 
speck  of  silver  chloride  (the  melting  point  of  which  is  assumed  from 
the  determination  by  Camelly)  is  then  placed  on  the  ribbon,  the 
current  is  turned  on,  and  the  resistance  to  the  current  is  reduced  by 
the  rheostats  in  the  circuit,  till  the  AgCl  is  seen  to  melt,  a  micro^ 
scope  being  used  to  aid  the  eye.  I  may  here  observe  that  a  small 
concave  mirror  was  found  very  convenient  for  illuminating  the  sub- 
stance under  observation.  The  ribbon  is  not  sufficiently  luminous  of 
itself  until  the  melting  point  of  cupric  oxide  is  reached.  The  expan- 
sion of  the  platinum  ribbon  should  be  carefully  followed  with  the 
micrometer  screw  till  the  substance  melts,  and  should  then  be  instantly 
stopped.  The  point  of  the  screw  can  be  kept  in  contact  with  the 
spring  by  use  of  the  galvanometer  in  the  eyepiece;  this  becomes 
quite  easy  after  a  little  practice.  The  number  of  divisions  moved 
through  is  again  read  on  the  head,  and  this  reading,  minus  the  previous 
reading,  gives  the  expansion  of  the  ribbon  for  AgCl.  This  expansion 
is  then  marked  off  to  scale  on  an  ordinate,  the  temperature  at  which 
AgCl  is  known  to  melt  on  another  ordinate  at  right  angles ;   and 
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thuB  one  point  on  the  curve  is  obtained,  the  normal  temperature  of 
the  room  (about  12^)  being  subtracted  from  the  known  melting  point 
of  the  substance  used  to  calibrate. 

A  similar  process  is  gone  through  with  each  of  the  other  substances 
used  in  calibration .  I  haye  always  found  potassium  bromide,  black 
copper  oxide,  and  paladium,  most  convenient.  Sometimes  a  specimen 
of  actinolite  was  used  as  coming  conveniently  between  GuO  and  pala- 
dium, but  with  very  slight  advantage,  as  the  curve  was  found  always 
to  pass  very  close  to  the  point  thus  obtained.  Actinolite  presents 
considerable  viscosity,  and  thus  has  no  very  definite  melting  point, 
but  still  was  useful  as  a  verification  of  the  curve.  A  numerical 
example  may  be  useful  as  to  the  method  of  finding  the  curve  of  expan- 
sion for  a  ribbon.  Thus,  in  the  case  of  black  oxide  of  copper  the 
reading  of  the  screw -head  at  starting  was  1986  divisions  from  zero, 
when  the  CuO  melted  ;  the  head  was  reading  2329  divisions ;  so  that 
2329  minus  1986  gave  the  number  of  divisions,  the  head  moved 
through  between  the  normal  temperature  of  the  room  (12°)  and  the 
melting  point  of  CuO,  so  the  screw-head  advanced  343  divisions. 
Each  of  these  divisions  represents  the  TJihru  part  of  an  inch,  therefore 
the  screw  advanced  through  liHo  parts  of  an  inch ;  the  ribbon  when 
<)old  measured  3*83  inches. 

Dividing  343  by  38,300,  the  number  0-008955  is  obtained.  This 
is  plotted  on  the  ordinate  to  a  convenient  scale  of  0*002  to  an  inch. 
Logarithmetic  paper  can  be  procured  ruled  to  this  scale.  The  known 
melting  point  of  CuO,  1055°,  minus  the  temperature  of  the  room,  12°, 
was  plotted  on  the  ordinate  at  right  angles  to  the  temperature  scale 
at  the  point  corresponding  to  1043°  C.  CuO  is  then  marked  on  the 
curve  at  the  point  corresponding  to  1055°  C,  the  temperature  at  which 
CuO  is  known  to  melt.  The  first  melting  in  the  case  of  this  sub- 
stance, CuO,  must  always  be  used  as  any  subsequent  melting  is 
higher.  Other  substances  used  for  calibration  are  dealt  with  in  the 
same  manner. 

A  curve  once  obtained  for  a  ribbon  (see  Plate  Y.),  the  determination 
of  a  melting  point  is  calculated  from  an  observed  expansion  by 
calculating  the  value  (of  U-li)  divided  by  li,  corresponding  to  the 
expansion ;  then  plotting  the  ordinate  and  finding  the  temperature 
coiTesponding  to  this  ordinate,  and  adding  the  number  of  degrees 
corresponding  to  initial  temperature. 

A  great  portion  of  one's  time  would  be  taken  up  plotting  curves  if 
the  above  operation  was  necessary  for  each  new  ribbon  that  was  used ; 
as  a  ribbon  very  soon  gets  dirty,  the  melted  particles  of  the  minerals 
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adhering  to  it.  By  cutting  a  number  (say  ten)  of  ribbons  at  the  same 
time,  so  as  to  have  them  all  the  same  length,  and  being  very  careful  to 
have  the  ends  cut  away  to  exactly  the  same  extent,  the  necessity  of 
plotting  a  new  curve  for  each  ribbon  is  done  away  with.  After  many 
trials  I  found  that  ribbons  carefully  cut  and  adjusted  properly  in  the 
forceps,  so  that  the  head  of  the  screw  read  the  same  for  each  ribbon 
permitted  of  such  being  used  to  the  one  curve. 

The  amount  the  ribbons  are  cut  away  at  the  ends  is  very  impor- 
tant, and  great  care  should  be  used  in  seeing  that  they  are  cut  away 
an  equal  amount  if  a  common  curve  is  to  be  used  for  a  number  of 
ribbons.  The  best  method  is  to  cut  each  separately  on  a  steel  with 
a  very  sharp  knife,  but  tliey  may  also  be  marked  with  a  needle  point 
and  afterwards  cut  with  a  scissors. 

When  one  requires  to  determine  the  melting  point  of  a  mineral  the 
first  step  necessary  is  to  reduce  that  mineral  to  the  finest  powder ;  for 
this  purpose  a  diamond  mortar  and  two  agate  mortars  are  indispensable. 
It  has  been  foimd  most  convenient  to  prepare  say  ten  specimens  at  a 
time,  and  keep  the  specimens  when  powdered  in  little  well-corked 
bottles,  as,  if  the  powder  gets  damp,  it  is  harder  to  put  it  on  the 
ribbon  80  nicely  as  when  quite  dry.  I  have  always  found  the  best 
method  of  placing  the  powdered  mineral  on  the  ribbon  is  to  use  a 
moderately  fine  needle.  By  putting  the  point  of  the  needle  into  the 
powder  and  then  placing  the  point  gently  on  the  ribbon,  some  of  the 
mineral  is  found  to  have  remained  on  the  latter.  If  too  much  remains 
the  superfluous  portion  may  be  removed  with  a  clean  camel's-hair 
brush.  The  smaller  the  portion  under  observation  is  the  easier  it  is 
to  determine  its  melting  point ;  especially  in  the  case  of  minerals  that 
have  a  tendency  to  pass  through  a  period  of  viscosity  previous  to 
melting.  The  specimen  should  always  be  placed  on  the  ribbon  when 
cold,  and  the  micrometer  should  be  read  every  day  before  starting 
work,  also  when  work  is  finished.  I  never  found  the  ribbon  to 
permanently  expand  more  than  the  10,000th  of  an  inch  when  care 
was  taken  not  to  overheat  it.  The  ribbon  should  always  be  allowed 
to  cool  to  its  normal  temperature  before  reading,  as  otherwise  it 
would  not  have  regained  its  original  position. 

The  minerals  dealt  with  in  this  paper  are  those  of  very  common 
occurrence,  along  with  such  specimens  of  rarer  minerals  as  could  be 
obtained  in  their  crystalline  state,  in  as  pure  a  condition  as  possible, 
to  make  up  a  group. 

Considerable  difficulty  arises,  dealing  with  the  subject  of  the 
melting  points  of  natural  minerals,  in  obtaining  authentic  specimens. 
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Fortunately  this  difficulty  is  considerably  lessened  by  the  fact  that 
only  small  quantities  of  minerals  are  required,  and  these  can  often  be 
obtained  from  a  museum  specimen  without  injuring  the  specimens  in 
any  way. 

In  many  cases  without  a  quantitative  analysis  it  is  quite  impos- 
sible to  give  the  composition  of  a  mineral  with  accuracy.  In  such, 
cases  all  one  can  do  is  to  give  the  locality  from  which  the  specimen 
was  obtained  as  a  clue  to  possible  peculiarities  in  its  composition ; 
although  in  the  exact  sense  one  would  not  be  likely  to  find  many 
specimens  of  exactly  the  same  chemical  composition  even  when  taken 
from  the  same  locality. 

Small  variations  in  chemical  compositions  do  not  appear  to  effect 
the  melting  point  seriously.  Several  specimens  of  the  same  minerals 
from  different  localities  show  melting  points  that  vary  very  little ; 
only  about  2  or  8  per  cent,  as  will  be  seen  by  the  tables  at  the  end. 
Thus  a  specimen  of  augite  from  Terra  del  Fuego  and  one  from 
Vesuvius  differed  in  their  melting  points  only  by  12°.  That  from  the 
former  melted  at  1187°,  and  the  latter  melted  at  1[99°C. 

Wben  one  finds  that  the  hardness  and  specific  gravity  of  two 
specimens  of  augite  vary  very  considerably  with  their  composition,  it 
is  not  surprising  to  find  that  their  melting  points  also  vary  some- 
what. But  whereas  in  extreme  cases  the  specific  gravity  of  augite 
varies  nearly  10  per  cent.,  the  melting  point  only  varies,  as  far  as 
observations  have  been  made,  1  per  cent.  The  gieatest  variation 
observed  is  that  of  Diallage,  one  specimen  melting  at  1264°,  and 
another  at  1300°.  In  this  case  I  may  have  chanced  to  hit  on  extreme 
specimens,  for  the  first  specimen  melted  at  1300°,  and  the  second  I 
tried  melted  at  1264°,  but  when  the  other  three  specimens  I  had 
obtained  were  determined  it  was  found  that  they  only  varied  14°. 
Diallage  is  slightly  viscous,  so  has  no  definite  melting  point.  I  have 
to  thank  Dr.  Sollas  for  his  kindness  in  giving  me  out  of  the  museum 
several  specimens  I  would  otherwise  have  been  unable  to  obtain; 
and  I  have  also  to  thank  Dr.  Joly  for  his  kindness  in  lending  me 
instruments,  for  many  specimens,  and  for  the  assistance  he  frequently 
gave  me. 

It  would  be  interesting  perhaps  to  give  an  account  of  the  behaviour 
of  some  of  the  specimens  when  on  the  ribbon. 

Aciinolite, — Of  the  four  specimens  examined,  three  were  of  the  light 
green  fibrous  variety,  and  one  a  dark  olive  green  crystal  quite  destitute 
of  fibrous  structure,  and  yet  the  melting  points  differ  by  only  16°,  that 
of  the  granular  specimen  being  the  lowest ;  this  might  be  accounted 
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for  by  the  fact  that  it  is  nearly  impossible  to  reduce  a  fibrous  substance 
to  powder ;  its  appearance  under  the  microscope  resembles  particles  of 
finely  chopped  hay  rather  than  a  dust.  Actinolite  is  viscous,  but  it  is 
possible  to  determine  a  point  at  which  it  is  decisively  melted ;  in  fact 
all  the  silicates  present  a  period  of  viscosity  in  a  greater  or  less  degree, 
so  that  none  of  them  can  be  said  to  melt  at  any  definite  temperature, 
but  one  can  say  a  substance  is  melted  at  this  temperature,  and  is  not 
at  that.  The  difference  between  the  two  temperatures  is  never  more 
than  about  10^,  so  that  leaving  a  margin  of  5°  on  either  side  of 
the  temperatures  given,  the  substance  may  be  said  to  melt  within 
that  range,  except  in  very  exceptional  cases,  which  are  especially 
mentioned. 

Tremolite, — The  two  specimens  were  to  all  appearance  similar,  and 
behaved  the  same  as  actinolite. 

Hornblende  undergoes  a  short  period  of  viscosity  which  is  only 
perceptible  with  difficulty. 

Diepside. — The  specimens  examined  were  all  transparent,  two  were 
of  a  pale  green,  the  other  was  nearly  white ;  their  behaviour  was 
Bimilar  to  hornblende. 

DiaUage — Different  specimens  of  this  mineral  varied  very  much  as 
to  their  melting  points,  more  so  than  any  other  mineral  examined,  but 
this  has  been  remarked  on  elsewhere.  The  period  of  viscosity  varies 
with  different  specimens,  and  the  way  the  substance  is  ground  was 
also  found  to  affect  the  n\elting  point ;  only  after  the  greatest  difficulty 
was  it  reduced  to  a  sufficiently  fine  powder  to  obtain  the  results 
given ;  the  previous  results  with  the  same  specimens  were  very  much 
higher. 

Augite  is  not  distinguishable  from  hornblende  on  the  ribbon. 
Spodwnene  behaves  rather  like  the  felspars,  and  has  to  be  reduced 
to  the  very  finest  dust ;  it  bubbles  at  about  1200°  C. 

WolloBUmite. — Both  specimens  were  white,  and  presented  fibrous 
structure  ;  their  viscosity  was  hardly  observable. 

Emtatite. — A  specimen  of  the  variety  Bronzite  was  observed  to  be 
viscous  at  about  %°  below  its  melting  point,  which  is  slightly  more 
than  is  the  case  of  most  minerals. 

Olivine  is  the  most  viscous  mineral  met  with ;  one  specimen  was 
viscous  at  1323°,  and  only  flowed  freely  at  1407°,  but  after  careful 
observation  it  was  found  to  be  melted  at  1 378°,  but  to  retain  a  globular 
form,  which  was  hard  to  distinguish  from  the  surrounding  dust,  as 
only  the  very  smallest  particles  are  seen  to  melt  at  this  temperature. 
If  the  larger  particles  are  watched  on  the  ribbon  it  will  be  seen  that 
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tlie  side  next  the  ribbon  is  melted,  and  that  the  npper  side  is  not 
altered,  or  at  least  only  softened  slightly.  In  some  minerals  when  the 
under  side  is  melted  the  rest  of  the  particle  is  not  supported  on  it,  so 
that  it  in  its  turn  comes  in  contact  with  the  ribbon,  and  is  melted  when 
the  ribbon  is  left  at  the  temperature  at  which  the  under  part  was 
observed  to  melt,  but  in  the  case  of  Olivine  and  a  few  other  minerals 
this  is  not  so ;  as,  when  the  underside  melts,  the  upper  portion  is 
supported  on  it,  and  if  the  temperature  is  not  raised  it  will  stay  thus 
never  melting,  radiating  heat  as  rapidly  as  it  absorbs  it.  As  this 
temperature  is  the  same  as  the  temperature  at  which  the  minutest 
particles  melt,  I  have  put  it  down  as  the  melting  point  in  the  case 
of  Olivine,  and  several  other  equally  viscous  minerals  that  behave 
similarly. 

Garnet. — The  specimens  of  Almandine  garnet  examined  were  not 
of  any  particular  interest ;  they  were  slightly  viscous,  and  melted  at 
very  much  the  same  temperature.  One  was  found  at  the  junction  of 
the  granite  and  the  gneiss  near  Carrickmines  ;  it  was  transparent  and 
dark  red. 

Vesuvianite  presents  no  viscosity,  and  bubbles  up  at  about  1 100^. 

Epidote  changes  colour  as  it  is  heated  and  bubbles  up  at  about 
1000° ;  one  specimen  of  epidote  was  fibrous,  and  it  melted  at  a  higher 
temperature  than  the  granular  specimen. 

In  MeaniUf  Nepheline^  Sodalite^  and  Zeueite  nothing  remarkable 
was  observed  ;  they  were  all  observed  to  bubble  slightly,  except 
Nepheline,  when  fused. 

The  Fekpars. — Two  specimens  of  Adularia  were  examined,  both 
transparent,  and  melting  practically  at  the  same  temperature.  Adularia 
bubbles  up  at  about  1230°,  which  the  other  felspars  have  not  been 
observed  to  do ;  it  can  thus  easily  be  recognised.  All  the  felspars  are 
viscous  to  a  large  degree  ;  a  margin  of  15°  is  allowed  from  the  time 
the  substance  is  first  observed  to  soften  till  it  melts.  The  figures 
given  are  those  at  which  the  smallest  particles  of  the  dust  were 
observed  to  be  melted  on  the  ribbon.  When  melted  they  look  more 
transparent.  This  is  a  very  good  means  of  observing  when  the 
substance  is  melted,  for  then  the  ribbon  looks  like  a  strip  of  paper 
with  a  number  of  pinholes  in  it  held  up  to  the  light,  and  after  a  few 
trials  it  is  possible  to  catch  the  temperature  at  which  the  pinhole 
appearance  first  occurs.  Before  this  temperature  is  reached,  however, 
the  little  particles  are  observed  to  tumble  about  the  ribbon  showing  that 
they  are  going  through  a  period  of  viscosity  before  the  melting  point 
is  reached.     The  felspars  are  not  distinguishable  from  one  another  by 
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their  behaviour  on  the  meldometer,  except  Adularia,  which  bubbles 
up. 

The  Tourmalines  are  the  most  erratic  minerals  observed,  as  will  be 
seen  from  the  temperatures  given  in  the  tables,  ranging  as  they  do 
over  an  extent  of  90^,  a  specimen  of  dark  green  tourmaline  which  was 
quite  transparent,  having  a  melting  point  as  high  as  1102°  C,  while 
one  specimen  of  Schorl  from  the  Wicklow  granite  melted  as  low  as 
1012°,  and  another  at  1018°,  a  specimen  of  Rubbellite  melted  at  a 
temperature  nearly  intermediate  between  these,  at  1068°;  but  when 
the  great  variety  in  composition  of  the  tourmaline  is  considered,  the 
variation  in  their  melting  points  is  not  surprising. 

The  Oxides  present  no  peculiarity  as  far  as  their  melting  points 
are  concerned ;  some  are  quite  infusible,  or  rather  infusible  below  the 
fusing  point  of  platinum.  Rutile  melts  at  1560°  C,  or  60°  above  the 
melting  point  of  the  paladium,  and  the  melting  of  Brookite  is  not 
distinguishable  from  it.  These  very  high  temperatures  are  very 
difficult  to  deal  with,  as  the  glare  and  heat  of  the  ribbon  are  very 
great,  and  very  trying  to  the  eyes.  The  fact  that  Brookite  and  Rutile 
melt  at  the  same  temperature  tends  to  show  that  the  melting  points 
of  substances  of  the  same  chemical  composition  are  not  influenced  by 
the  molecular  structure  or  difference  of  symmetry.  Zircon  probably 
melts  at  about  1760°,  as  when  the  platinum  fused  the  Zircon  dust  was 
stuck  on  to  the  ribbon,  and  was  apparently  rounded  at  the  edges  as  if 
partially  melted.  It  was  not  observed  to  melt  under  the  microscope. 
The  specimen  of  XJranite  was  rather  earthy,  but  was  the  only  one 
obtainable,  and  perhaps  the  observation  is  not  very  trustworthy. 
Corundum  showed  no  signs  of  fusion  even  at  the  highest  tempera- 
ture. 

Quartz  melts  easily,  but  undergoes  a  long  period  of  viscosity; 
nearly  20°  of  a  margin  ought  to  be  allowed  on  either  side  of  the 
given  melting  point ;  it  was  observed  to  be  soft  at  1406°  C,  and  only 
ra&  freely  at  1440°,  but  was  liquid  at  1425°,  being  at  this  temperature 
observed  to  flow  like  thick  glycerine  when  the  temperature  was  kept 
Oonstant.  When  the  temperature  was  very  slowly  raised  it  was  observed 
to  flow  more  and  more  easily  till  at  1440°  it  flowed  like  water. 

The  Phosphates  are  interesting  as  they  vary  a  great  deal  in  their 
melting  points.  Wavellite  being  quite  infusible,  while  Yivianite, 
iron  phosphate,  is  fusible  at  1114°.  Several  attempts  were  made  to 
obtain  the  melting  point  of  Turquoise,  but  with  no  success.  It  is 
certainly  infusible  at  1500°.  A  specimen  of  perfectly  transparent 
Apatite  from  Switzerland  was  fusible  at  1221^. 

B.T.A.  PUOC.,  SEB.  ni.,  VOL.  III.  2  F 


408  Proceedings  of  the  Royal  Irieh  Academy, 

Of  the  8fdphid09,  Stibnites,  Oalena,  and  Zinc  Blende  were  easily 
determined,  but  some  of  the  sulphides  were  either  decomposed  or 
oxidised  immediately  on  fusion,  if  not  before,  so  that  their  melting 
point  oould  not  be  satisfactorily  determined.  Iron  p3^te8  suddenly 
decomposed  at  642° ;  whether  it  is  fused  at  that  temperature  or  not  it 
is  impossible  to  say,  as  the  specimens  suddenly  became  a  greyish  yellow 
colour,  or  rather  a  substance  of  that  colour  was  suddenly  formed  on 
the  ribbon.  What  the  substance  was  could  not  be  satisfactorily 
discoTcred,  as  the  quantity  was  so  small  that  it  could  only  be  seen 
under  the  microscope,  but  probably  it  was  sulphur.  Oalena  behaved 
somewhat  similarly,  only  the  substance  formed  was  white.  Bealgar 
and  Orpiment  both  changed  colour  as  the  temperature  was  raised,  but 
I  noticed  that  if  the  temperature  was  kept  constant  the  colour  did  not 
change  during  the  time  the  temperature  remained  constant. 

The  subject  of  the  sulphides  is  perhaps  the  most  interesting  in 
connexion  with  the  meldometer  when  the  pyro-chemical  side  is  con- 
sidered, as  the  charges  that  take  place  can  be  so  much  better  obserred 
on  the  ribbon  under  the  microscope,  than  when  observed  in  connexion 
with  the  blowpipe.  As  this  Paper  deals  exclusively  with  the  points 
of  fusion  of  minerals,  very  little  can  be  said  in  connexion  with 
the  sulphides,  which  nearly  all  appear  to  decompose  at  low  tempera- 
ture. 

A  remarkable  phenomenon  which  still  remains  unexplained  was 
observed  to  occur  in  the  case  of  some  minerals  just  before  the  point 
of  fusion  was  reached,  and  was  particularly  remarked  in  the  case 
of  CuO. 

When  the  temperature  of  fusion  was  nearly  reached,  it  was 
observed  that  round  a  single  grain  of  the  substance  under  observation, 
a  halo  had  formed,  which  increased  in  size  as  the  temperature  con- 
tinued to  rise.  If  the  temperature  remained  constant  the  substance 
did  not  fuse,  but  the  halo  continued  to  increase  in  size  for  a  consider- 
able period,  but  very  slowly  after  the  first  thirty  secondis,  slopping 
altogether  in  about  two  minutes  (this  was. observed  in  one  case  irith 
CuO).  One  is  inclined  to  think  that  material  from  the  undersurface  of 
the  substance  formed  some  compound  with  the  platinum  of  the  ribbon, 
and  that  this,  being  more  fusible  than  the  CuO,  flooded  out  on  the 
ribbon,  causing  the  halo  appearance.  But  what  combination  could 
Qccur  between  CuO  and  platinum?  Again  if  the  substance  was 
viscous,  and  a  very  bad  conductor  of  heat,  it  might  have  been  caused 
by  the  undersurface  in  contact  with  the  ribbon  being  melted  first,  and 
fiowingover  the  ribbon,  which  actually  occurred  in  the  case  of  olivine. 


GvsACK—On  the  Melting  Paints  of  Minerals.  409 

This  sabstance  is,  however,  yery  viscous,  whereas  CuO  has  a  very 
definite  point  of  fusion,  so  this  explanation  will  not  account  for  the 
case  of  CuO.  The  roughness  of  the  fragment  of  CuO,  and  the  move- 
ment and  regularity  of  the  halo,  appear  to  negative  any  explanation 
depending  on  the  reflection  of  light.  In  fact  I  have  not  been  able  to 
arrive  at  any  satisfactory  explanation  of  the  phenomenon. 

The  meldometer,  as  will  be  seen  from  this  Paper,  can  be  used  as 
a  high  temperature  theimometer  up  to  the  melting  point  of  platinum, 
reading  with  ease  to  2^  C.  In  the  present  instrument  no  attempt 
has  been  made  to  magnify  the  expansions  of  the  ribbon ;  this  could 
best  be  done  by  lengthening  the  arm,  especially  for  a  short  range, 
say  of  300%  and  thus  obtain  closer  readings. 

A  far  more  interesting  use  the  meldometer  could  be  put  to  is  that 
of  analysis  in  place  of  the  blowpipe.  Here  it  would  be  of  enormous 
advantage— one  would  have  no  waste,  and  could  always  have  the  use 
of  a  microscope,  and  use  only  very  small  quantities  of  the  minerals. 
In  the  meldometer,  not  only  can  the  reduction  or  oxidisation  of  a 
mineral  be  observed  under  the  most  favourable  circumstances,  but 
also  the  temperature  at  which  such  changes  take  place  can  be  recorded. 
The  meldometer  is  also  much  cleaner  to  work  with  (and  one  never 
gets  a  red-hot  spark  into  one's  eye  as  is  sometimes  the  case  with  the 
blowpipe),  and  it  is  very  much  easier  to  handle  in  every  respect  than 
the  blowpipe.  Sublimates  can  also  be  very  easily  obtained  with  the 
meldometer,  as  any  one  who  has  read  Dr.  Joly's  Paper,^  on  the 
''  Melting  points  of  Minerals,"  will  have  seen.  He  there  describes 
many  of  the  sublimates  he  obtained,  and  also  the  means  used  for 
obtaining  them. 

It  is  interesting  to  consider  what  the  melting  points  of  minerals  are 
influenced  by,  whether  it  depends  entirely  on  the  chemical  composition 
of  the  mineral,  or  if  the  molecular  structure  influences  it  also. 

As  an  example :  both  rutile  and  broo^te  fuse  at  the  same  tempera- 
ture, though  of  different  forms  of  symmetry ;  but  topaz  and  kyanite, 
though  nearly  of  the  same  composition  (some  of  the  oxygen  in  the 
kyanite  being  replaced  by  fluorine  in  the  topaz),  show  in  the  case  of 
kyanite  a  fusing  point  of  1090%  whereas  topaz  is  quite  infusible.  Can 
the  infusibility  of  topaz  be  accounted  for  by  the  presence  of  fluorine  P 
It  would  appear  as  if  the  laws  of  fusion  were  very  complicated. 

The  following  list  of  the  minerals  whose  melting  points  have  been 
determined  may  be  of  interest.    The  procedure  in  arriving  at  the 
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melting  point  of  a  particular  fipecimen,  once  the  curve  is  got,  ie  the 
following : — First  a  tiny  speck  of  the  mineral  is  put  on  the  rihbon, 
then  the  micrometer  screw  is  adjusted  till  the  point  is  just  in 
contact  with  the  spring  of  the  arm;  the  galvanometer  will  then 
oscillate  if  the  head  he  moved  the  slightest  hit  hack.  The  contacts 
can  he  made  so  that  a  movement  of  the  20,000th  of  an  inch  of  the 
point  of  the  screw  wiU  make  or  hreak  the  circuit  through  the  galva- 
nometers. This  forms  a  very  delicate  means  of  reading  the  expansion 
of  the  rihhon.  When  the  screw  is  thus  adjusted  the  trough  is  raised 
so  as  to  surround  the  rihhon,  and  then  the  microscope  can  he  placed 
so  as  to  have  the  speck  in  the  field  of  view.  This  is  difficult, 
and  it  was  found  convenient  to  use  a  pointer  of  a  little  piece  of 
platinum  wire  to  find  the  speck.  If  the  mineral  is  expected  to  melt 
hefore  a  temperature  of  1000^  is  reached,  a  ray  of  light  should  he 
thrown  on  the  speck  hy  means  of  the  mirror  previously  mentioned ; 
the  current  is  then  turned  on,  and  the  resistance  in  the  circuit 
decreased  till  the  mineral  is  ohservcd  to  show  signs  of  melting ;  the 
screw  is  kept  following  the  expansion  of  the  platinum  all  the  time, 
till  the  suhstance  is  ohserved  to  melt,  then  stopped,  and  the  expansion 
calculated  as  previously  shown.  The  first  determination  is  generally 
too  high,  and  at  least  four  or  five  trials  are  made  hefore  the  melting 
point  is  satisfactorily  arrived  at,  hut  generally  ten  to  fifteen  are  found 
necessary  when  dealing  with  a  viscous  hody.  If  one  knows  ahout  the 
temperature  at  which  the  hody  may  he  expected  to  fuse,  five  or  six 
are,  however,  generally  sufficient.  The  expansion  at  each  trial  is 
generally  less  than  the  previous  one,  and  thus  a  point  can  he  arrived 
at,  which  is  the  lowest  at  which  the  mineral  under  ohservation  is 
ohserved  to  he  fused.  One  can  in  a  similar  way  determine  the  lowest 
point  at  which  a  suhstance  is  soft,  as  when  soft  it  can  he  seen  falling 
ahout  on  the  rihhon. 

The  following  example  may  illustrate  this.  The  mineral  was  a 
specimen  of  Diallage.  When  cold  the  ribhon  was  3*83  inches  long, 
the  head  reading  1812  divisions : — 


1st 

trial, 

2276  was 

reading  of  head. 

2nd 

2284 

3rd 

2263 

4th 

2267 

6th 

2260 

6th 

2264 
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I  then  concluded  Diallage  was  melted  at  temperature  corre- 
sponding to  2260  -  1812  -r  3-83  =  0-01169  or  1264°  C. 

By  making  similar  trials  I  found  that  the  little  particles  fell 
about  first  at  a  temperature  of  about  8°  lower. 


SILICATES. 

filSUJOATlS. 

Aciinolite  (green) — 

Diattag&— 

A.  1288°,  Greenland. 

A.  1264°,—. 

B.  1282°,  Glenely,  Scotland. 

B.  1300°,  — . 

C.  1272°,  Tyrol. 

C.  1278°,  — . 

D.  1275°,—. 

D.  1284°,  — . 

E.  1270°.—. 

A.  1223°,  — . 

B.  1219°,    Bunbeg,    County 

Donegal. 

Augite — 

A.  1188°,  Tyrol. 

B.  1199°,  Vesuvius. 

C.  1187°,  Terro  del  Greco, 

Spodumene — 

A.  1187°,  Arendal,  Norway. 

1173°,  Killiuey. 

B.  1196°,  Vesuvius. 

C.  1200°,  — . 

JEnstaUie^ 

1296°.  Bronzite. 

JXopside — 

A.  1187°,  Ala,  Piedmont. 

Wollastonite— 

B.  1192°,—. 

A.  1203°,  New  York. 

C.  1196°,—. 

B.  1208°,  Manta  Somoma. 
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VVISTUCATES. 


A.  1378°,  Vesuvius. 

B.  1363%  Vesuvius. 

C.  1372°,  \ 

softeus    [  Carthagena,  Spain, 
at  1342°,  ) 

Oametf  Aimandine — 

A.  1264°,  — . 

B.  1268°,  Dublin  granite. 

C.  1263°.  Bohemia. 

FeamaniU — 

A.  1024°,  Binn. 

B.  1036°,  Vesuvius. 

EpidoU — 

A.  954°,  Portrane. 

B.  976°,  Arendal,  Norway. 

Zdiite^ 

996°,  — . 

DicpUue — 

1171°,—. 

Axinite — 

995°,  Switzerland. 


Ifeionite — 

1281°,  Vesuvius. 

Nepheline — 

A.  1070°,  Arendal,  Norway. 

B.  1059°,  Vesuvius. 

Sodalite — 

A.  1133°,  Vesuvius. 

B.  1127°,  Vesuvius. 

LiuciU — 

1298°,  Vesuvius. 

Adtdaria — 

A.  1168°,  Ceylon. 

B.  1164°,  Switzerland. 

Albite^ 

1172°,  Mouxne  Mountains. 

Mieroeline — 

1169°,  Binnenthal. 

LahrodoritB — 

A.  1236°,  — . 

B.  1223°,  Basalt,  Howth. 


SlTBSILIGiLTES. 


Taurmalinei — 

A.  1018°,  Schorl.,  Dublin. 

B.  1012°,  Abs,  Norway. 

C.  1068°,   RubbeUite,   Massa- 

chusets. 

D.  1102°  Dark  green. 

E.  1013°,  yellow. 

CyaniU — 

1090°,  Donegal. 


TopoB^  infus. 

TitaniU— 

A.  1142°,  green,  Switzerland. 

B.  1127°,  pink,  Switzerland. 

StauroliU — 

1115°,  T«ricklow. 

AndalunU — 

1209°,  — . 
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OXIDES. 

JZireon^ 

.    infus.              Brookite,     . 

.     1660°. 

CtipriU,      . 

.     1162°. 

Uraninite,  . 

.     1188°. 

incite, 

.     1260°. 

Corundum, 

•    infos. 

Cassitfrite, . 

.     1127°. 

Quart%, 

.     1425°. 

futile. 

.     1560°. 

}} 

softens,  1406°. 

PHOSPHATES. 

Vivianite^  , 

.     1114°. 

Apatite-^ 

JFavettfte  infos., 

Cork. 

A.  1221°, 

Switzerland. 

B.  1227°, 

Kengrewy  Canada* 

SXILPHIDES. 

JfofybdentU, 

.     1185°.          »  Galena,       . 

.       727°. 

Beaigar^*   . 

.       377°(?). 

.     1049°. 

Orpiment,*. 

.       326°  (?). 

Iron  Pyrites 

.       642°  (?).t 

JStthntte— 

Mareaeite,  . 

642°  (?).t 

A.  518°. 

B.  623°. 

*  If  Bealgar  or  Orpiment  are  suddenly  raised  to  the  above  temperatures  they 
aitpear  to  melt  before  subliming, 
t  Oxidises  suddenly. 
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CONCERNING  MARSH'S  LIBRARY  AND  AN  ORIGINAL 
INDTJLGENCE  FROM  CARDINAL  WOLSEY  LATELY 
DISCOVERED  THEREIN.  By  REV.  GEORGE  THOMAS 
STOKES,  D.D. 

[Read  Fsbbttabt  8,  1897.] 

Whek  Archbishop  Benson  visited  Dublin  last  September,  he  paid  a 
visit  to  Marsh's  Library.  I  met  him  at  the  door,  and,  as  we  entered, 
I  told  him  that  this  was  the  library  once  owned  by  Bishop  Stillingfleet 
of  Worcester,  and  described  upon  his  monument  by  the  great  critic 
Bentley  as  "  a  library  the  like  of  which  was  not  anywhere  else  in  the 
world."  *'0h,  no!"  he  replied;  *«this  cannot  be  Stillingfleet'a 
library;  because  when  I  was  at  Hartlebury  Castle,  the  other  day, 
the  Bishop  of  Worcester  told  me  he  had  Stillingfleet's  library  there 
and  he  showed  me  some  books  which  once  belonged  to  Stillingfleet." 
"  Well,  your  grace,"  replied  I,  "  the  bishop  may  have  some  few  books, 
the  relics  of  his  library,  but  the  corpus  or  body  of  Stillingfleet's  library, 
is  now  before  your  eyes ;  and  I  will  show  you  proofs  thereof  in  various 
presentation  volumes,  made  to  Dr.  Stillingfleet  by  various  authors, 
even  before  his  consecration."  And  so  I  did,  showing  the  archbishop, 
for  instance,  Cave's  "  Lives  of  the  Fathers,"  with  the  autograph  inscrip- 
tion of  Dr.  Cave,  describing  Dr.  Stillingfleet  as  ^*  that  illustrious  and 
learned  man.  Canon  of  Canterbury  and  of  St.  Paul's."  But  Marsh's 
Library  contains  much  more  than  Stillingfleet's  collection.  It  is  a 
composite  institution.  It  contains  three  episcopal  libraries,  an  ordi- 
nary clergyman's  library,  and  a  portion  of  another  library,  the 
property  of  a  vicar-general.  Let  me  describe  it  somewhat  in  detail. 
Pirst  of  all,  Stillingfleet's  library  is  the  basis  of  the  whole  collection. 
Then,  there  is  Steame's  library ;  and  Steame  was  the  learned  Bishop 
of  Clogher.  Then  there  comes  Archbishop  Marsh's  own  library, 
largely  composed  of  Oriental  works,  Hebrew,  Chaldee,  and  Syriac — 
though  he  gave  many  of  such  works  to  the  Bodleian.  For  Marsh  was 
a  great  Oriental  scholar,  and  is  described  by  a  contemporary  Oxford 
divine  as  ^*  the  greatest  pillar  of  Oriental  learning  in  the  West  since  the 
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time  of  XJssher."*  The  fourth  library  is  that  of  the  Rev.  Dr.  Bouheruau^ 
the  first  librarian  of  the  institution,  which  completely  fills  the  present 
reading  room  of  "Marsh."'  And  the  fifth  library,  largely,  perhaps, 
it  might  be  said,  entirely  composed  of  manuscripts  dealing  with  Irish 
history,  was  the  property  of  that  eminent  canonist,  historian,  and  Ori- 
entalist, Dr.  Dudley  Loftus,  who  lived  and  died  in  Upper  Exchange- 
street,  as  it  is  now  called,  or  as  it  was  then  styled  the  Blind  Quay,  at  the 
back  of  Parliament-street.  The  library  thus  constituted  was  for  long  the 
otAj  public  library  in  Dublin,  and  continued  such  down  to  the  earlier 
part  of  the  present  century.  The  late  Dr.  Stubbs  of  Trinity  College, 
not  80  very  many  months  ago,  came  into  it  one  day  and  showed  me 
the  Latin  dictionary  for  the  sake  of  which,  as  he  told  me,  he  used  to 
frequent  "  Marsh's"  in  the  "  thirties,"  and  out  of  which  he  gathered 
all  the  Latin  which  took  him  on  to  fellowship ;  and,  to  show  the 
marvellous  conservatism  of  the  atmosphere  and  of  the  place,  he  went 
and  put  his  hand  upon  it,  standing  in  the  very  spot  where  it  stood 
sixty  years  before.*    Now,  as  naturally  may  be  supposed,  the  contents 


*  Manh  despaired  of  Oriental  learning  in  Ireland,  and  therefore  bestowed  nearly 
1000  codices,  Hebrew  and  Syriac,  upon  the  Bodleian  Library.  His  own  private 
library,  which  now  forms  a  portion  of  that  founded  by  himself  and  called  after  him, 
is  largely  composed  of  Oriental  books.  It  is  curious  that  Marsh  should  have  so 
despaired  of  his  own  favourite  study  and  its  fate  in  Ireland,  seeing  that  his  friend 
and  contemporary,  Dr.  Dudley  Loftus,  was  a  Dublin  Orientalist  whose  fame  was, 
just  then,  world-wide :  cf.  a  paper  by  me  on  Dr.  Dudley  Loftus  in  the  Journal  of 
the  Boyal  Society  of  Antiquaries  of  Ireland  for  1 890-91 ,  pp.  1 7-80.  Dudley  Loftus 
printed  Syriac  works  here  in  Dublin  more  than  200  years  ago.  I  wonder  what 
became  of  his  fount  of  Syiiac  type  P  It  can  scarcely  have  been  that  used  in  the 
printing  of  Dr.  6wynn*s  learned  work  on  the  text  of  the  Apocalypse.  A  paper  on 
Oriental  Scholarship  in  Dublin  since  1600  would  be  very  interesting.  Ussher^ 
Jxrftus,  Huntingdon,  Marsh,  form  a  goodly  succession  of  Orientalists. 

^  Bouhereau  was  the  first  librarian.  He  was  originally  a  Huguenot  physician. 
He  came  to  Dublin  after  the  Revocation  of  the  Edict  of  Nantes,  and  became  the 
pastor  of  the  Conformist  Huguenots,  who  worshipped  in  the  Lady  Chapel  of  St. 
Patrick's.  He  was  also  the  first  librarian  of  "  Marsh,"  and  was  Under  Secretary  as 
well  to  the  Lord  Lieutenant  of  that  day.  He  was  the  ancestor  of  the  family  of 
Burroughs.  He  was  a  good  scholar,  and  among  his  books  in  '*  Marsh  "  is  a  French 
translation  of  Origen  against  Celsus  which  he  printed  at  Amsterdam  in  1700.  This 
transUtion  is  praised  both  by  Mosheim,  in  his  German  translation  of  the  same, 
published  in  1745,  and  by  Dr.  Westcott,  in  his  article  on  Origen  in  the  Diet,  of 
Christian  Biography,  vol.  iv.,  p.  122. 

'The  lexicon  which  had  proved  thus  useful  to  Dr.  Stubbs  was  Gouldman's 
'*  English  and  Latin  and  Latin  and  English  Dictionary,"  published  at  Cambridge 
in  the   year    1669.    It   had   been   Archbishop    Marsh's  own  property,    as 


416  Proceedings  of  the  Royal  IrUh  Academy. 

of  Marsh's  Library,  composed  of  sncb  materials,  are  largely  eccle- 
viastical  and  historical;  but  they  are  by  no  means  exclusively  so. 
Ecclesiastics  are  physicians  for  the  soul ;  but  in  ancient  and  modem 
times  alike,  they  have  magnified  their  office  and  loved  to  be  physicians 
for  the  body  as  well ;  and,  in  consequence,  there  is  no  place  where  you 
are  so  sure  of  curious  ^*  finds ''  in  the  region  of  ancient  medicine  as  in 
these  old  ecclesiastical  libraries  of  the  seventeenth  century ;  and  not 
in  medicine  merely,  but  also  in  law,  ecclesiastical  and  civil,  botany, 
poetry,  music,  and  various  other  directions  which  modem  physicians 
will  maintain,  come  more  legitimately  under  a  clergyman's  cognizance. 

Some  time  ago  I  had  an  American  oculist  in  the  library,  and  I 
presented  him  with  a  treatise  on  diseases  of  the  eye  dating  from  the 
days  of  King  Charles  I.  He  looked  over  it  with  great  interest,  and 
assured  me  that  there  were  several  remedies  and  dmgs  there  mentioned 
which  are  now  used  as  the  very  latest  ideas  by  American  practitioners. 
While  again,  if  the  Bombay  Government  would  only  communicate 
with  me,  I  could  easily  send  them  notes  from  several  works  giving 
them  the  concentrated  experience  of  the  physicians  of  England,  France, 
Spain,  and  Italy,  concerning  the  plague  in  the  days  of  Charles  II. 

The  poet,  however,  tells  us  that  *'  our  little  systems  have  their 
day  " ;  and  so  it  was  with  ''  Marsh." 

It  had  its  day  more  than  half  a  century  ago,  and  then  served  its 
generation  well  as  a  public  library ;  but  it  has  been  cut  out  by  other 
public  libraries,  which  have  since  sprung  into  existence  and  are  more 
accessible,  while  the  mother  of  all  the  really  public  libraries  in  Dublin 
has  been  left  stranded  up  under  the  cathedral  shadow,  and  stranded 
BO  completely  that  I  found  on  my  appointment  as  its  "  keeper  "  that 
the  number  of  visitors  and  readers  for  the  previous  twelve  months  had 
been  exactly  two.  ^  Well,  we  are  better  now.  The  learned  treasurer 
of  this  Academy  and  even  some  stray  members  of  the  Council,  at  times 
appear  there,  and  prove  the  magnitude  of  the  resources  of  which  I 
have  spoken.  The  wise  man,  however,  assures  us  that  Gbd  has  made 
all  things  double,  one  against  another,  and  that  He  has  made  nothing 
unequal ;  and  so  it  has  been  with  '<  Marsh's." 

proved  by  the  motto  which  he  inscribod  in  all  his  books,  varraxp  r^p  'AA^tft iof. 
It  is  very  useful  to  young  students,  because  it  marks  all  the  quantities  both  of 
proper  names  and  of  ordinary  words. 

^  Perhaps  nothingwill  show  the  depth  of  ignorance  prevalent  still  about "  Marsh," 
«s  the  faot  told  me  by  several  persons  of  late  that  the  very  police  who  live  next  door 
to  the  library  in  the  ancient  Archiepiscopal  Palace  have  assured  inquirers  that  they 
did  not  know  where  it  was,  and  had  never  heard  of  it  The  constables  who  said  so 
must  have  been  comparatively  young  members  of  the  force. 
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The  Tery  neglect  into  which  the  library  has  fallen  has  had  a 
counterbalancing  advantage.     It  has  had,  for  instance,  a  marvellous 
preservative  influence  upon  it.     Nothing  has  been  more  destructive 
of  ancient  work  than  the  keen  desire  for  restoration  which  has  seized 
like  a  fever  upon  the  public  mind.     The  first  thought  which  an  ancient 
building  suggests  now-a-days  is  this — '^  Here  we  have  something  to 
restore'*;  and,  under  the  restorer's  hand,  much  genuine  ancient  work 
has  disappeared  which  the  ignorant  contempt  and  neglect,  and  white- 
wash of  our  forefathers  handed  down  to  us.     So  it  has  been  with 
**  Harsh."    It  was  for  long  years  handed  over  to  dust  and  oblivion ;  but 
dust  and  oblivion  have  preserved  its  treasures,  while  knowledge  and 
use  would  have  brought  literary  thieves  and  literary  loss  in  their  train.  ^ 
And  so  it  is  that  in  Marsh's  Library  you  will  find  books  still  which  even 
the  British  Museum  does  not  contain,  and  certainly  would  much  desire 
to  possess,  a  specimen  of  which  I  now  desire  to  bring  under  your  notice. 
During  the  Christmas  holidays  I  happened  to  be  reading  the  2nd  edition 
of  Maskell's  great  work,  called  Monumenta  Ritualia  Anglieana^  origi- 
nally published  about  1845,  and  re-published,  in  1882,  by  the  Clarendon 
Press.     That  work  is  very  interesting  to  a  librarian,  a  bibliographer, 
or  a  ritualist,  in  the  technical  sense  of  that  word,  but  is  uninteresting 
to  any  one  else.     It  goes  into  great  details  about  ancient  service  books, 
whether  manuscript  or  printed,  specially  of  the  use  of  Sarum,  the  use 
which  prevailed  in  Irish  churches  from  1200  to,  say,  1550.    Mr. 
Maskell  always  speaks  as  if  the  only  places  where  you  could  see 
specimens  of  those  distant  times  were  the  British  Museum  or  else 
the  libraries  of  Oxford,  Cambridge,  and  Lambeth.      He  makes  an 
occasional  mention,  but  very  "occasional,"  indeed,   of  the  Dublin 
University  Library  as  a  place  where  some  few  ancient  copies  are 
preserved,  but  ignores  every  other  Irish  institution.    I  must  confess 
that  thereupon  the  fire  kindled,  and  I  thought  within  myself — well, 
I  will  look  and  see  what ''  Marsh"  can  do  in  this  matter.    Let  us  see 
whether  the  British  Museum,  and  Oxford  and  Cambridge,  are  the 
only  places  which  possess  ancient  printed  copies  of  Sarum  Service 
Books.    I  at  once  set  to  work,  and  found  in   ''Marsh,"  between 

1  During  the  period  when  the  library  was  much  used  a  large  number  of  the  most 
valuable  books  were  stolen.  The  thieyes  showed  great  discrimination  in  the  books 
which  they  abstracted,  as  they  were  always  rare  and  even  unique  editions.  This 
fact  led  the  Governors,  about  120  years  ago,  to  order  that  no  one  should  read  save 
in  the  reading  room,  and  that  every  reader  should  be  searched  oh  his  departure. 
This  order  is  still,  in  its  original  shape,  exhibited  on  the  walls  of  the  library,  dated 
Oct.  Uth,  1779. 
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BreTiaries,  Missals,  Processionals,  Mannals,  Psalters,  and  sacb  like^ 
fally  a  dozen  at  least  original  Sarum  and  York  Service  Books,  some 
ol  which,  like  the  one  I  now  exhibit,  are  not  found  in  any  of  the  great 
collections  to  which  alone  Mr.  Maskell  referred.^  Here  now  you  may 
fairly  ask  me  how  comes  it  to  pass  that  ''  Marsh's  Library  "  is  so  rich 
in  these  ancient  service  books.  The  best  explanation  of  that  richne;^ 
will  be  found  in  the  original  constitation  of  that  library,  as  I  have 
already  explained  it.  Its  main  constituents  are  three  great  episcopal 
libraries.  The  three  owners  were  wealthy  men  for  their  times.  Two 
of  them,  Marsh  and  Stearne,  were  old  bachelors — and  all  three  were 
book-lovers.  All  three,  too,  belonged  to  the  seventeenth  century, 
when  the  great  Rebellion  and  its  troubles  had  broken  up  old  households 
and  flung  large  libraries  on  the  market ;  and  hence  the  owners  of 
these  libraries  had  unique  chances  of  picking  up  rare  old  works,  of 
which  they  diligently  availed  themselves.' 

Now  amongst  the  books  to  which  I  first  turned,  when  I  wished  te 
find  out  the  riches  of  **  Marsh,"  were  those  formerly  belonging  to  Dr. 
Stearne,  once  bishop  of  Clogher,  and,  previous  to  Swift,  Dean  of 
St.  Patrick's.'    There  I  found  a  Psalter  according  to  the  use  of  Sarum 

'  The  reader  will  see  at  the  end  of  this  paper  a  tolerably  complete  list  of  all  th& 
ancient  printed  English  liturgical  works  still  in  '*  Marsh.*'  Some  of  them  contain 
most  interesting  manuscript  notes  and  notices. 

>  In  the  same  way  the  Irish  Land  Acts  and  Irish  Land  troubles  have  abeadj 
brought  some  rare  old  books  into  the  Irish  market  Twenty  yeitrs  ago  I  picked  up 
in  Cork  an  uncut  copy  of  Du  Pin's  "  Ecclesiastical  History  "  in  the  original  Dublin 
edition  of  1724,  printed  by  George  Grierson,  at  the  sign  of  the  Two]Bibles,  in  Essex- 
street.  The  ancestor  of  the  modem  owner  had  been  a  DuhUn  judge  of  that  period. 
He  was  of  literary  taste,  which  was  more  than  could  be  said  for  his  descendants^ 
and  he  subscribed  for  this  great  work  in  3  folio  volumes.  And  there  in  his  house  it 
lay  unnoticed  till  necessity  forced  its  sale.  A  short  time  since  I  picked  up  again, 
for  a  few  shillings,  a  copy  of  a  celebrated  mediisyal  work,  the  **  PupiUa  Oculi  *' 
of  John  De  Burgh,  composed  about  1300  and  printed  in  1504.  This  work  was  the 
theological  handbook  of  the  English  clergy  from  1300  to  1560. 

'  Stearne  was  a  learned  man  and  an  antiquary  of  no  mean  powers.  He  was,  like 
the  late  Bishop  Reeves,  an  indefatigable  scribe.  He  was  connected  through  hi» 
grandfather  with  Ussher,  while  his  ancestors  had  been  Meath  clergymen  during  the 
whole  of  the  seventeenth  century.  Stearne  copied  Ussher's  and  Dopping's  Surveys 
and  Records  of  Meath  and  left  them  to  Marsh's  Library,  where  they  now  remain. 
They  are  full  of  information  about  the  parishes  of  Meath  in  that  period  of  obscurity 
which  followed  the  Reformation.  The  '^Steames"  often  spelled  their  name 
**  Sterne."  Thus,  this  very  month  of  March,  the  Rev.  Dr.  Groves  presented 
**  Marsh  "  with  a  copy  of  a  work,  '*  A  Defence  of  the  Protestant  Faith,"  by  £no<  h 
Sterne,  LL.D.,  Clerk  of  Parliament,  Dublin,  1756.  He  was  a  member  of  the  same 
family  once  seated  at  Garrycastle,  near  Athlone.  The  name  is,  however,  always 
written  '*  Stearne  "  in  the  Matriculation  Book  of  Trinity  College. 
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and  York,  together  with  the  Latin  hymns  in  daily  use  in  these  chnrches. 
Now  these  ancient  English  Psalters  require  a  word  of  explanation. 
They  are  no  longer  in  use  either  in  this  country  or  on  the  Continent, 
having  been  superseded  by  changes  in  the  service  books  made  by  the 
Pope  subsequent  to  the  Council  of  Trent.  They  are  not  what  are 
now  called  Psalters  in  the  Church  of  England.  Maskell  defines  them 
as  ^'  books  in  which  the  Psalms  are  contained,  divided  into  certain 
portions  for  matins  and  the  hours,  so  as  to  be  gone  through  in  the 
coarse  of  a  week."  The  Sarum  and  York  Psalters  were  simply  the 
Prayer  Books  of  the  educated  laity  in  the  year  1500 ;  and  as  such 
they  are  generally  like  modern  Prayer  Books,  convenient  in  size, 
<^ither  small  octaros,  or  else  smaller  still.  Maskell  states  that  there  are 
three  of  these  Sarum  and  York  Psalteries,  or  Prayei^  Books,  in  the 
Museum  Library;  one  printed  at  Paris  in  1516,  for  much  of  English 
printing  was  then  done  at  Paris  and  at  llouen ;  another  printed  at 
Antwerp  in  1 524 ;  and  athird,  dated  in  1 529,  without  any  colophon.  But 
not  one  of  these  Sarum  and  York  Prater  Books  teas  printed  in  England, 
Now  the  very  first  book  I  took  down  from  Bishop  Stearne's  collection 
was  this  unique  volume,  "  A.  Psaltery  and  Hymnery  according  to  the 
use  of  Sarum  and  York,"  dated  in  the  year  1524,  and  printed  in  the 
city  of  London,  All  the  Sarum  Prayer  Books  in  the  British  Museum 
mentioned  by  Mr.  Maskell  were  printed  adroad,  while  this  one  in 
"  Marsh  "  was  printed  in  London.  But  this  was  not  the  only  curious 
and  interesting  point  about  it.  The  colophon,  or  imprint,  of  this  book 
was,  as  usual  in  that  age,  at  the  end  of  the  book,  and  on  the  very  last 
page,  instead  of  on  the  title-page,  as  is  the  present  custom.  This 
colophon  ran  as  follows :  '^  Explicit  Psalterium  cum  Antiphonis  do- 
minicalibus  et  ferialibus,  suis  locis  insertis,  una  cum  hymnis  Ecclesiae 
Saxum.  et  Eboracen.  deservientibus.  Impressum  in  civitate  London, 
per  Richardum  Pynson  regis  impressorem  Anno  Domini  MDXXIIII." 
Now  let  me  give  you  a  brief  description  of  this  unique  Prayer 
Book,  It  is  an  octavo  volume  in  the  original  binding  of  embossud 
sheepskin.  The  title-page  consists  simply  of  th#'  words  "  Psalterium 
cum  Hynmis,"  underneath  which  are  the  letters  K.  P.,  being  the 
initials  or  device  of  the  printer,  Kichard  Pynson.  The  contents 
of  the  book  I  need  scarcely  refer  to,  as  they  are  too  strictly  theo- 
logical for  this  Academy.  There  are  some  points,  however,  of  general 
interest  to  which  I  may  briefly  refer.  The  Calendar  prefixed  to  the  book 
is  an  interesting  specimen  of  the  method  of  computing  time  in  the  early 
sixteenth  century,  which  has,  indeed,  in  more  ways  than  one  left  its 
impress  upon  modem  life  and  practice.  The  number  of  days  is 
appended  to  the  name  of  each  month,  and  the  length  of  the  nights  in 


420  Proceedings  of  the  Royal  Irish  Academy. 

«ach  month  is  duly  given.  Some  few  Celtio  saints — St.  Brigid,  St. 
Patrick,  St.  Petroc,  St.  Dayid — are  commemorated,  but  they  are  very 
few  indeed.  Then  comes  the  Psalter,  followed  by  the  Canticles  from 
the  Old  and  New  Testament,  and  the  Te  Deum,  where  a  mbric  is 
added,  stating  that  this  hymn  was  said  by  some  to  have  been  composed 
by  St.  Ambrose  and  St.  Augustine  at  the  baptism  of  St.  Augustine ; 
but  that  this  was  a  mistake,  as  it  really  was  composed  by  St.  Nicetus, 
of  Treves,  as  Gassiodorus  declares  in  his  work  about  the  Institution  of 
Holy  Scripture.^  This  statement  gives  us  a  glimpse  of  the  conditioD 
of  historic  knowledge  at  that  time,  as  Gassiodorus  lived  a  clear  hundred 
years  before  St.  Nicetus,  so  that  he  must  have  been  a  prophet  ta 
be  able  to  tell  wliat  Nicetus  would  compose  a  hundred  years  after 
Gassiodorus  had  died.  However  interesting  the  book  may  be  on 
these  questions,  they  have  more  attraction  for  a  Historical  Society  than 
for  such  a  body  as  ours  devoted  to  literary  subjects  from  an  antiquarian 
point  of  view.  Looking  at  the  Psaltery  from  that  standpoint,  the  most 
curious  topic  is  its  printer,  Bichard  Pynson.'  He  was,  as  I  have  said, 
the  earliest  printer  in  the  city  of  London,  as  printing  was  first  established 
by  Gaxton  in  Westminster,  where  Gaxton  was  succeeded  by  his  son- 
in-law,  Wynken  de  Worde. 

Richard  Pynson  and  De  Worde  were  fellow  apprentices  to  Gaxton 
and  great  friends  all  through  life.  Pynson  established  his  printing 
press  at  Temple  Bar,  where  he  printed  his  first  work  in  1493,  under 
the  title  of  *'The  Dialogue  of  Dives  and  Lazarus  upon  the  Ten 
Gommandments,''  which  ought  to  be  very  useful  and  edifying  reading 
for  the  wealthier  members  of  this  Academy,  though  we  can  scarcely 
be  quite  certain  about  the  authenticity  of  the  reports.'  Three  years 
later  he  printed  there  the  first  classical  work  published  in  England, 

1  Cf.  the  article  on  St.  Nicetus  (3)  25th  Anthbishop  of  Treves  in  the  J)ict,  of 
Christ.  Biog,  iv.  38. 

*  All  books  dealing  with  the  histoiy  of  printing,  luoh  as  Palmer,  Maitaire,  Cotton, 
HumphreLys,  Blades,  fu'e^ull  el  P3m90n;.cf.  the  article  on  him  in  the  IHotumaty 
of  National  Biography,        •    - 

'  Pynson  also  printed  the  "  Ship  of  Fools,"  in  which  the  first  fool  was  the 
"  Book  Fool "  or  Bibliomaniac,  who  is  thus  represented  :— 

**  I  am  the  first  fool  of  the  whole  navy, 
To  keep  the  pompe,  the  helme,  and  eke  the  sayle, 
And  this  is  my  minde,  and  this  one  pleasure  have  I 
Of  books  to  have  great  plenty  and  aparyle, 
Tet  take  no  wisdom  by  them;  nor  yet  avayle." 

lie  has  them  only  for  show  and  for  their  fine  bindings. 
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which  was  the  '*  Comedies  of  Terence."  From  that  press  he  continued 
for  forty  years  to  pour  forth  numerous  books  of  every  sort  and 
condition,  among  which  was  the  ''Booke  of  Cookery''  in  1500,  and 
the  first  edition  of  Henry  the  Eighth's  work  against  Luther  a 
short  time  before  he  printed  this  Prayer  Book  under  our  notice. 
Tou  will  observe,  too,  in  the  colophon  of  it,  he  calls  himself  the 
king's  printer,  thus  correcting  a  mistake  made  by  Mr.  Maskell,  who 
states  that  he  was  not  appointed  king's  printer  till  the  death  of 
Bastell,  in  1536,  the  brother-in-law  of  the  celebrated  Sir  Thomas 
More,  who  up  to  that  time,  held  the  post.  This  colophon  shows 
that  Pynson  was  appointed  some  twelve  years  earlier  at  least.^  But 
I  have  reserved  to  the  last,  the  point  for  the  sake  of  which  I  have 
called  the  attention  of  this  Academy  to  our  Sarum  Psalter.  In 
proceeding  to  examine  this  old  book,  I  had  a  keen  eye  to  the 
advice  of  Mr.  Bradshaw,  about  closely  scrutinising  the  linings  of 
the  binding,  as  in  them  Mr.  Bradshaw  made  some  of  his  own  most 
curious  discoveries.  The  binders  of  the  early  days  of  the  sixteenth 
century  had  to  get  linings  for  their  book  covers,  and  as  manuscripts 
were  then  plentiful  they  often  used  up  an  old  manuscript  which, 
then  regarded  as  useless,  is  now  of  untold  value  and  importance. 
Well !  pasted  inside  the  front  cover  I  found  a  printed  document  which 
I  proceeded  to  examine  and  found  to  be  an  indulgence  from  Thoraaa 
Wolsey  and  Laurence  Campeggio,  soliciting  liberal  alms  for  the  comple- 
tion of  the  north  porch  and  chantry  chapel  of  Hereford  Cathedral.* 
The  document  was  evidently  a  pew  bill  which  had  been  dispersed 
through  the  church  in  modem  fashion,  which  some  pious  Christian 
had  fastened,  nearly  four  hundred  years  ago,  inside  his  Prayer  Book, 
for  future  use,  and  there  it  lay  till  I  found  it  on  the  18th  day  of  last 
January.  I  shall  now  proceed  to  give  a  brief  abstract  of  it,  but  inas- 
much as  the  original  owner  of  it  Seems  to  have  used  the  book  a 
good  deal,  the  document  has  been  cracked  and  torn  right  through 
from  top  to  bottom,  rendering  the  meaning  at  times  very  difficult 
to  make  out.  The  document  which  is  about  8  inches  long  by  & 
inches  broad,'  proceeds  thus-^'*  Be  it  knowen  to  all  cristen  people 

1  Humphreys,  in  his  '*  History  of  Printing,"  tells  lu  that  Pynson  died  in  1530. 
Bastell  may  haye  been  appointed  on  Pynson's  death. 

'  Hereford  Cathedral  has,  in  the  past,  owed  a  good  deal  to  such  documents. 
The  hnll  of  John  XXII.  canonising  Bishop  Thomas  Cantelupe  seems  to  have  touched 
upon  this  topic ;  cf.  Dean  Merewether^s  pamphlet  on  the  condition  of  Hereford 
Cathedral,  a.d.  1841. 

'  A  similar  document  of  the  same  period  was  found  by  Mr.  French  in  Trinity 
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that  there  is  a  porche  of  the  Cathedral  Church  of  Hareforde  buil- 
ded  in  honour  of  our  Lord  through  oblacion  and  Alms  of  Christen 
people  that  have  had  confluence  unto  the  most  reverent  fathers  in 
God,  Lord  Thomas  Legate  of  the  Apostolic  see  of  Borne,  Arch- 
bishop of  York,  and  Primate  of  England,  and  Laurence  Compegus 
also  Legate  of  the  Pope  of  Eome." 

The  document  then  goes  on  to  state  the  desire  of  these  two  digni- 
taries for  the  completion  and  due  furnishing  of  this  chapel,  in  order  that 
the  *^  Chapell  Preste  "  there  singing  for  the  time  being,  might  have 
«very  due  convenience  for  his  sacred  office,  and  then  grants  to  every  one 
duly  contributing  to  this  object  and  confessing  in  the  said  chapel  and 
performing  certain  other  specified  religious  duties  upon  Christmas 
Day,  St.  Ethelbert's  Day,  the  feast  of  St.  Thomas  of  Hereford,^  and 
certain  other  suitable  feasts,  an  indulgence  of  one  hundred  days ;  and 
further  announces  that  the  Archbishop  of  Canterbury,  the  bishops  of 
London,  Salisbury,  Coventry,  and  Lichfield,  the  bishops  of  Hereford, 
Bochester,  Bangor,  Llandaff,  St.  Asaph,  St.  David's,  and  curiously 
enough,  Thomas  Bishop  of  Leighlin,  had  agreed  to  add  forty  days' 
indulgence  to  every  such  person  who  thus  qualified.  Now  there  are 
special  points  of  interest  in  this  indulgence  of  which  I  have  merely 
given  an  abstract.     The  first  is  the  local  one  for  ourselves.     What 


College  more  than  twenty  yean  ago.  It  is  some  ten  years  or  so  older  than  Wolae) '» 
*  *  Indulgence, "  and  is  m  Latin,  not  English.  It  is  printed  in  much  the  same  style. 
It  can  be  inspected  in  the  glasscases  in  the  Long  Room  of  the  College  Library. 

^  The  two  feasts  of  St.  Ethelbert  and  St.  Thomas  of  Hereford  were  specially 
observed  in  the  cathedral  of  Hereford,  which  was  dedicated  to  the  Blessed  Yirgin 
and  to  St.  Ethelbert.  Ethelbert  was  king  of  the  East  Angles,  and  was  murdered 
by  Offa  of  Mercia  in  a.d.  794.  He  was  buried  at  Femlega,  afterwai-ds  Hereford, 
where  a  miraculous  image  celebrated  his  fame.  (See  the  Article  by  Dr.  Stubbs  on 
Ethelbert  (3)  in  the  Dictionary  of  Christian  Biography),  Ethelbert's  feast  was  cele- 
brated on  May  20th.  St.  Thomas  of  Hereford  was  the  special  local  saint.  He  had 
been  Thomas  Cantelupe,  Bishop  of  Hereford.  He  died  with  a  great  reputation  for 
sanctity  in  1282.  His  fame  as  a  miracle  worker  was  widespread.  The  possession 
of  his  relics  was  a  source  of  great  wealth  to  the  cathedral.  See  more  about  him  in 
Bishop  Swinfleld's  "  Household  EoU  "  and  its  notes,  p.  ckxxiii,  published  by  the 
Camden  Society  in  1855.  His  feast  was  celebrated  on  Oct.  2nd.  He  was  canonised 
by  Pope  John  XXII.  in  1320,  upon  the  petition  of  Bishop  Swinfield,  supported 
by  Edward  II.  He  was,  even  before  his  canonisation,  a  very  popular  saint  in 
Ihigland.  Surius  tells  us,  in  his  Lives  of  the  Saints,  that  more  than  sixty  persons 
had  been  raised  from  the  dead  at  his  tomb.  In  Swinfleld's  Boli,  p.  I,  we  learn  that 
Edward  I.  gave  the  greatest  proof  of  his  belief  in  Cantelupe's  powers ;  for  when  one 
of  his  favourite  hawks  was  ill,  he  sent  an  offering  for  him  to  Cantelupe's  shiine. 
He  is  one  of  the  saints  who  have  been  Lord  Chancellors  of  England. 
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brougbt  the  Bishop  of  Leighlin  there  amoogst  these  English  and 
Welsh  bishops,  and  who  was  he  ?  Well,  Ware  will  tell  ns  that  he 
was  Thomas  Halsey,  Bishop  of  Leighlin  from  a.d.  1515  to  1521. 
He  was  an  Englishman,  and  never  once  saw  his  diocese  in  the  centre 
of  Ireland.  He  was  appointed  Bishop  of  Leighlin  by  the  influence  of 
Archbishop  Baimbridge,  Wolsey's  predecessor  in  York,  who  was  jnst 
then  acting  as  Ambassador  for  Henry  YIII.  in  Borne,  when  the  see 
of  Leighlin  fell  vacant.  Halsey  was  an  Englishman  in  high  office  at 
the  Vatican,  was  Prothonotary  for  Ireland,  and  Penitentiary  for  the 
English  nation  in  Borne.  He  was  a  great  favourite  with  Archbishop 
Baimbridge,  and  the  Archbishop's  influence  secured  his  appointment. 
He  never  saw  or  visited  his  Irish  diocese ;  but  managed  it  through 
his  deputy  and  Ticar-General,  Charles  Cavanagh,  Abbot  of  Duisk, 
and  then  dying  in  London,  in  the  year  1521,  was  buried  in  the  Savoy. 
The  second  point  of  interest  about  this  Indulgence  is  its  date.  If 
the  Bishop  of  Leighlin  is  mentioned  in  it  as  granting  an  indulgence, 
it  is  clear  that  it  must  have  been  issued  before  his  death,  which  took 
place,  as  I  have  now  said,  in  1521.  This  seems  contradicted  by  two 
facts :  (1)  Campeggio  is  mentioned  in  it  as  legate,  and  he  notoriously 
came  to  England  in  1528  as  special  Legate  of  the  Pope  in  the  matter 
of  the  divorce  of  Henry  VIII. ;  (2)  The  date  of  the  Prayer  Book 
stated  in  the  colophon  is  1524.  This  would  seem  to  prove  that  this 
indulgence  was  issued,  in  the  year  of  Campeggio's  residence,  about  that 
question  of  divorce,  which  Mr.  Brewer's  great  work,  *' Letters  and 
Papers  of  Henry  VIII.,"  states  to  have  been  from  September,  1528, 
to  about  the  same  date  in  the  next  year.  But  then  comes  a  difficulty. 
If  this  indulgence  was  issued  in  1528  or  1529,  how  do  there  appear  in 
it  the  names  of  several  bishops  like  that  of  the  Bishop  of  Leighlin, 
who  had  been  dead  several  years  ?  Could  dead  bishops  grant  indul- 
gences to  living  men  ?  But  the  Bishop  of  Leighlin,  too,  is  not  the 
only  difficulty  if  we  date  the  Indulgence  in  1529.  Richard  Fitzjames, 
Bishop  of  London,  is  named  in  it ;  and  he  died  seven  years  before,  in 
January,  1521.  Edmund  Audley,  Bishop  of  Salisbury,  is  mentioned ; 
and  he  died  in  1524,  five  years  before.*  William  Attwater,  Bishop  of 
Lincoln,  is  named;  and  he  died  in  1520.     These  difficulties  led  me 

*  Audley  was  Bucoeeded  by  Campeggio  himaelf  as  Bishop  of  Salisbuiy,  and  yet 
he  does  not  giye  himself  that  title  in  the  Indulgence.  Henry  Till,  took  such  a 
fsnoy  to  Campeggio  on  his  first  visit  to  England,  that  he  bestowed  on  him  the  see 
of  Salisbury  when  it  fell  vacant,  which  brought  with  it  a  splendid  palace  in  Borne : 
c£«  *<  Campeggio's  life,"  p.  164.  Campeggio  was  made  a  oazdinal  in  1617 :  cf. 
Godwin's  IVaetuUs. 

B.I.A.  PBOC.,  SEB.  UI.,  VOL.  IV.  2  0 
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to  seek  another  solution.  This  was  not  Cardinal  Campeggio*s  fint 
visit  to  England.^  He  came  here  and  spent  a  year,  in  1518  and 
1519,  striving  to  induce  Henry  YIII,  to  join  the  Pope  and  the 
other  Christian  princes  of  Europe  in  a  crusade  against  the  Turks, 
in  defence  of  Hungary,  giving  him  a  conditional  promise,  if  he  did 
so,  of  the  title,  subsequently  bestowed  for  quite  a  different  reason, 
of  ^<  Defender  of  the  Faith/'  He  also  utilized  his  spare  time,  in  con- 
junction with  Wolsey,  in  striving  to  introduce  extensive  disciplinary 
reforms  amongat  the  English  clergy ;  and  a  reference  to  this  ira^cpyoK 
on  Campeggio's  part  we  find  in  the  words  of  the  Indulgence,  which 
speaks  ''of  the  great  confluence  of  Cristen  people  unto  the  most 
reverent  fathers  in  God,  Cardinals  Wolsey  and  Campeggio."  But 
then  you  may  say,  what  about  the  date  of  the  Prayer  Book,  1524  ? 
Does  not  that  prove  that  the  Indulgence  must  have  been  later?  My 
solution,  simply,  is:  the  Indulgence  was  printed  and  dispersed  in 
Hereford  Cathedral  in  1518.  It  lay  there  for  some  years,  and  then, 
after  the  Psalters  or  Prayer  Books  were  printed  in  1524,  by  Pynson, 
some  clergyman,  perhaps,  took  up  a  copy,  and,  wishing  to  preserve  it 
for  future  reference,  stuck  it  into  the  front  of  his  book,  where  I  found 
it.  Our  Indulgence  has,  then,  this  great  historic  interest.  It  is  a 
sample  of  the  Indulgences  issued  by  Tetzel  for  the  rebuilding  of  St. 
Peter's,  which  caused,  just  at  that  time,  such  a  storm  against  papal 
authority ;  and,  therefore,  is  a  specimen  of  a  document  issued  at  least 
fifteen  years  before  there  was  any  rumour  of  religious  differences  in 
England,  and,  as  such,  occupies  a  unique  position,  so  far  as  I  know, 
amongst  the  remains  of  the  past,  in  Irish  libraries  at  least.  I  did 
intend  to  call  your  attention  to  some  other  documents  of  interest  as 
regards  Dean  Swift  and  some  other  topics ;  but,  as  I  think  it  is  far 
better  to  send  the  Academy  away  longing  rather  than  loathing,  I 
propose  to  defer  the  consideration  of  them  to  some  future  occasion. 

The  following  is  a  complete  list  of  the  Sarum  books  in  Marsh's 
Library,  so  far  as  we  have  been  enabled  to  identify  them  up  to  the 
present : — 

I.  Missale  ad  Usum  Sar.    Paris,  F.  Kegnault,  A.n.  1531. 
Iterum,  Eothomagi  (Eouen),  1554. 

II.  Psalterium  cum  Hymnis  Sar.  et  Ebor..  Lend.,  E.  Pynson,  1524. 
Iterum,  Psalterium  us.    Saeo,  xiv. 

^  See  Ligorius,  in  his  **  Life  of  Cardinal  Campeggio,"  pp.  160-164 :  Paris,  1678. 
ligoriuB  was  a  great  friend  of  the  Campeggio  family,  which  had  produoed  many 
distinguiAhed  lawyers  at  Bologna  in  the  fifteenth  century. 
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ni.  Portiforiiim  sea  Breviarium  Bar.   8vo.  Paris,  F.  Begnault,  1655. 
Iterum,  pars  sstiYalis  tantum,  ad  Us.  Sar. 

This  is  a  large  8to  edition.  Its  title-page  and  Colophon  are 
inconsistent.  The  title-page  is  dated  Londini,  1555.  Its 
Colophon  is  dated  Paris,  F.  Begnault,  1535.  I  suppose  the 
explanation  is  that  Regnault  printed  a  large  edition  in  1535. 
During  the  latter  part  of  the  reign  of  Henry  YIII.  the  sale 
fell  off.  When  Mary  ascended  the  throne,  tiiat  sale  reviTed. 
Regnault  stuck  in  a  new  title-page,  and  sold  off  the  old 
edition,  and  at  once  went  to  press  with  a  new  and  much 
handsomer  edition  of  the  Sanun  hook. 

IT.  Processionale  ad  Us.  Sar.    Lond.,  1555. 

This  volume  has  on  the  last  page  a  Latin  inscription  which 
plainly  represents  the  feelings  of  the  Ecclesiastical  owner 
towards  Edward  VI.  and  his  party.  It  runs  thus :  "  This  hook 
pertains  to  the  Parochial  Church  of  St.  John-super- Sore  in 
the  year  one  thousand  fiye  hundred  and  fifty-three,  heing  the 
first  year  of  Queen  Mary,  to  whom  may  God  grant  the  years 
of  Methuselah,  and  more  than  that,  &c.  John  Drury,  Vicar.'* 
Fronting  the  title-page  a  Latin  hymn  is  written,  and  on  one 
of  the  fly-leayes  the  name  of  the  owner  in  1634,  Rohertus 
Apriceus  (Ap-Rys).  Drury*s  inscription  seems  inconsistent 
with  the  Colophon. 

V.  "Hor»  B.V.M.  Sec.  Us  Sar."    Paris,  F.  Begnault,  1519, 

Whose  name  and  device  are  on  last  page;  but  the 
Colophon  says  it  was  printed  by  Nicolas  Hickman,  at  the 
expense  of  Francis  Byrckman,  of  Cologne.  It  is  beautifully 
ornamented  with  pictures. 

Ti.  Martyrologium  Sar.    London,  1526,  Wynken  de  Worde. 

This  is  Whitford's  translation  of  the  Martyrology  of  Sion,- 
lately  reprinted  by  the  Bradshaw  Society. 

Tn.  ICanuale  ad  Us.  Sar.    Eothomagi  (Rouen),  1554. 

▼ni.  Postilla  ad  Us.  Sar. ;  or.  Exposition  of  the  Epistles  and  Gospels 
for  the  whole  year.    London,  1509. 

Printed,  as  the  Colophon  tells,  by  Julianus  Notarius, 
Bookseller  and  Printer,  at  Temple  Bar,  at  the  Sign  of  the 
Three  Kings. 
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'^Ezpositio  aequentianim  etHymnoram  totius  AnniSec.TTs.  Bar. 

Printed  by  Wjnken,  or  WynanduB  de  Woide,  a.d.  1616 
Original  stamped  binding.  The  Colophon,  which  calls  I 
'*  Proflarum,"  tells  us  that  Wynken  de  Worde  was  then  liriiil 
in  the  parish  of  St.  Brigid,  Fleet-street.  The  <<  Expoeitio '^ 
is  bound  up  with  some  works  of  St  Chrysoetom  on  thi 
monastic  life,  addressed  to  his  friend  Stagirus;  his  Sennoq 
on  the  Dignity  of  the  human  Origin  and  the  propheciea  ol 
Julianus  of  Toledo.  Some  uf  these  were  transkted  by  an 
Abbot  Ambrose,  dedicated  to  the  Emperor  Sigismund,  and 
printed  in  the  town  of  Alost,  in  Flanders,  by  Theodora 
Martin,  who  introduced  printing  into  Belgium  in  1473: 
cf .  Mattaire,  Annai.  i.  106. 

Iteram :  Lend.  1616,  Wynde  de  "Worde.     In  the  Colophon  it  is 
called  Prosanim  Sec.  Us.  Sar. 

IX.  Primer  according  to  Sarum  use.  ^ 
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xn. 

ON  THE  ORIGIN  OF  THE  EUEOPEAN  FAUNA.  By  R.  F. 
SCHAUFF,  Ph.D.,  B.Sc,  F.Z.S.,  Keeper  of  the  Natural  History 
CollectionB  in  the  Dublin  Museum  of  Science  and  Art. 

[Read  Notbmbbr  9,  1896.] 

Two  years  ago  I  communicated  to  the  Royal  Irish  Academy  a  short 
report  on  the  origin  of  the  Irish  Land  and  Freshwater  Fauna  (76  a)^  1 
then  stated  that  a  careful  study  of  the  Irish  Fauna  would  enable  us, 
not  only  to  prove  the  former  existence  of  a  land- connexion  between 
Ireland  and  Qreat  Britain,  but  also  to  approximately  ascertain  the 
time  of  its  arrival  from  the  continent  of  Europe.  I  showed  that 
the  Mammals  of  Ireland,  both  recent  and  extinct,  and  also  the  Mollusca 
were  perhaps  more  serviceable  in  a  research  of  that  nature  than  other 
groups  of  animals.  At  the  same  time  I  emphasized  the  importance  of 
a  study  of  the  freshwater  fishes  in  elucidating  the  extent  of  the  land- 
connexion. 

The  range  of  the  species  of  Coregonus  in  the  British  Islands  and 
that  of  the  Chars,  which  I  referred  to,  seemed  to  indicate  the  former 
existence  of  a  fresh-water  lake  between  England  and  Ireland.  Pro- 
fessor James  Qeikie  has  since  pointed  out  to  me  that  he  had  long  ago 
come  to  the  same  conclusion  on  purely  geological  grounds  (35  &,  p.  512), 
though,  as  we  shall  see  further  on,  he  assumes  that  the  fresh-water 
lake  came  into  existence  at  a  time  when,  according  to  my  opinion,  it 
must  have  already  been  converted  into  an  arm  of  the  Atlantic.  At 
the  end  of  my  report,  I  mentioned  that,  so  far,  my  inquiries  into  the 
origin  of  the  Irish  fauna  had  led  me  to  the  following  conclusions : 
*' Ireland  was  in  later  Tertiary  times  connected  with  "Wales  in  the 
south,  and  Scotland  in  the  north,  whilst  a  freshwater  lake  occupied 
the  present  central  area  of  the  Irish  Sea.  The  southern  connexion 
broke  down  at  the  beginning  of  the  Pleistocene  Period,  the  northern 
connexion  following  soon  after.  There  is  no  evidence  of  any  subse- 
quent land-connexion  between  Qreat  Britain  and  Ireland." 

^  ride  Bibliography  at  end. 
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I  have  not  changed  my  views  Bincei^  and  hope  to  be  able  to  show 
in  the  subsequent  pages  that  I  have  very  strong  evidence  for  this 
belief.  Prom  my  previous  remarks  on  the  land-connexion,  it  is  evi- 
dent that  the  whole  of  the  Irish  fauna  therefore  must  have  reached 
Ireland  at  the  commencement  of  or  before  the  Glacial  Period,  and  sur- 
vived the  latter  in  that  country. 

As  the  origin  of  the  Irish  fauna  forms  the  key  to  the  solution  of 
the  problem  which  I  propose  to  discuss,  I  intend  to  deal  with  it  moie 
fully  than  has  been  done,  before  entering  on  the  larger  subject  of  the 
general  European  fauna. 

The  researches  which  are  at  present  being  carried  on  into  the  Irish 
fauna  and  flora  by  a  Committee  appointed  by  the  Royal  Irish 
Academy,  have  established  many  facts  possessing  important  bearings 
on  the  origin  of  the  plants  and  animals  of  Ireland,  and  these  facts 
have  been  of  much  use  to  me  in  the  preparation  of  this  Paper. 

Professor  Sollas  has  been  good  enough  to  discuss  the  whole  subject 
of  the  origin  of  the  European  fauna  with  me,  and  I  should  like  here- 
with to  express  my  gratitude  to  him,  as  he  has  induced  me  to  reinvesti- 
gate some  of  the  more  important  issues  raised  in  this  essay. 

I  have  also  to  acknowledge  the  kind  assistance  rendered  me  by 
Prof.  Qiglioli  on  Corsican  Mammals,  and  by  Prof.  0.  Boettger,  Prof. 
Penck,  Prof.  Dep6ret,  Prof.  Suess,  Prof.  Boyd  Dawkins,  Prof.  Haddon, 
Messrs.  Carpenter,  Praeger,  Welch,  M'Ardle,  Halbert,  and  many  others 
for  information  on  various  subjects. 

The  Divisions  of  the  Irish  Terrestrial  Fauna. 
A  careful  study  of  any  section  of  the  Irish  fauna  and  flora 
reveals  the  fact  that  there  are  in  it  minor  groups  of  animals  or  plants 
which  on  the  Continent  live  altogether  in  the  north,  some  which 
inhabit  exclusively  the  south,  and  others  again  to  which  no  particular 
limit  of  range  can  be  assigned.  Besides  these  there  are  a  small 
number  of  species  peculiar  to  Ireland,  which  we  need  not  consider 
here.  Taking  the  fauna  as  a  whole,  we  find  that  we  can  establish 
three  distinct  divisions  as  follows : — 

I.     Animals  with  a  wide  distribution, 
II.  „       with  a  Northern  distribution. 

III.  „       with  a  Southern  distribution. 

>  It  will  be  seen  later  on  that  my  conclusions  point  to  the  Glacial  Period  being 
of  much  longer  duration  than  ia  usually  assumed,  that  in  fact  the  earlier  part  of 
it,  corresponds  to  what  ia  now  generally  looked  upon  as  later  Pliocene.  According 
to  this  yiew  the  migration  of  the  bulk  of  the  Irish  fauna  would  natumUy  hare 
taken  place  during  the  Glacial  Period. 
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I.  Those  of  the  first  division  comprise  all  animals  whose  origin  is 
obscure.  Many  of  them  may  at  some  time  or  other  have  been  intro- 
duced by  man,  such  as  the  rat  or  the  mouse.  The  majority,  howeyer, 
I  think,  are  of  great  antiquity,  and  their  origin  dates  from  some  remote 
geological  age.  They  appear  to  be  mostly  indifferent  to  changes  of 
temperature,  and  many  thrive  equally  well  in  cold  and  in  hot 
countries.  The  small  brown  slug  {Agriolimax  laevis\  the  Painted 
Lady  butterfly  (  Vanessa  eardui\  and  the  bam  owl  {Sirix ftammea)  are 
familiar  examples. 

II.  To  the  animals  of  the  second  division  belong  those  of  which  we 
have  distinct  evidence,  from  their  geographical  range,  that  they  are  of 
Arctic  origin.  As  I  hope  to  prove  later  on,  ^they  have  arrived  in 
Ireland  directly  from  the  north.  Among  the  Mammals,  the  reindeer 
which  formerly  inhabited  this  country,  the  Irish  stoat,  and  the  Irish 
hare  form  part  of  this  northern  section.  The  beetles  Pelophila  lore- 
aiie  and  Blethisa  muUipunctaia^  the  butterfly  Coenonympha  typhon, 
the  small  shell  Vertigo  alpestrie^  as  well  as  the  common  sticldeback 
(  Gasterosteus  aeuUatm)  have  all  reached  Ireland  from  the  north.* 

III.  The  third  division  includes  the  bulk  of  the  Irish  fauna.  In 
the  first  place,  we  have  to  consider  those  animals  whose  birth-place 
appears  to  be  in  South-western  Europe,  then  we  have  those  which 
originated  in  the  South  or  South-central  Europe,  whilstthere  are  others 
which  came  to  Ireland  from  the  south-west,  though  they  may  primarily 
have  migrated  there  from  central  Asia  across  Southern  Europe.  No 
very  strict  line  can  be  drawn  between  the  animals  of  South-central 
and  those  of  South-western  European  origin,  but  we  may  with  Edward 
Forbes  (33  <i,  p.  12),  regard  the  most  southern  as  the  oldest.  A  good 
many  of  these  are  altogether  absent  from  England,  whilst  they  are 
mostly  confined  to  the  west  coast  in  Ireland.  Taking  all  the  Irish 
southern  types  into  account,  we  find  that  the  majority  are  confined, 
in  the  remainder  of  the  British  Isles,  to  the  south-western  parts  of 
England  and  Wales.  In  some  cases  they  appear  again  in  the  extreme 
north  of  England  and  in  Scotland  without,  however,  being  known  in 
the  intermediate  tracts. 

We  can  sub-divide  this  southern  fauna,  therefore,  into  a  south- 
western and  a  south- central  one :  to  the  former  belong  the  well- 
known  bullfinch  {Pyrrhula  europaea\  the  dipper  ( Cinclus  aquaticu8\ 

*  Among  the  IriBh  plants  we  have  some  species,  such  as  Spiranthei  JRotnanzwiana^ 
Erioeaulonsepiangulare  and  Siiyrhynchium  angmtifolium^  which  appear  to  belong  to 
the  same  division. 
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and  the  natterjack  toad  {Bufo  edUmita) ;  also  the  following  MoUnsca, 
Geamalaeus  mactUotus,  Pupa  angliea,  Helix  fusea  and  £./^aiui;~the 
beetles,  Phopalomesiies  Tardyiy  JEurynehria  camplanata,  and  Otiorrhyn- 
ehm  auropunetatue.  Among  the  Irish  woodlice,  Platyarthrue  Hoffnum- 
eeggii  belongs  to  this  first  division,  as  well  as  the  Hemipteron  Lygue 
atamariuSf  and  the  millipede,  Polydesmue  gallieus.  Some  of  the  species 
peculiar  to  Ireland  have  their  nearest  relatives  confined  to  the  south- 
west of  Europe,  e.g.  Tegenaria  hihemica,  which  is  closely  related  to 
the  Pyrenean  Tegenaria  larva,^ 

The  badger  \MeleB  taxue),  is  for  our  purposes  a  South  European 
type  of  the  second  sub-division,  though  it  originated  probably  in  Asia. 
The  following  Mollusca  also  belong  here : — Belix  aeuleata^  H,  rufeeeene^ 
R,  virgata^  H,  aeuta,  H.  nemoralii  and  many  others ;  also  the  beetle. 
Strangalia  aurulenta.* 

Fauna  of  Great  Britain  and  Ireland. 
In  treating  of  the  fauna  of  Great  Britain  and  Ireland,  I  have  found 
the  need  of  a  suitable  term  in  contrasting  the  faunas  of  the  two  islands, 
as  ''British"  is  understood  zoologically  to  include  the  fauna  as  a  whole. 
At  Dr.  Sclater's  suggestion,  I  adopt  the  term  Anglo- Scotian  for  the 
fauna  of  Great  Britain,  and  Hibernian  for  that  of  Ireland.  When  we 
compare  the  Anglo-Scotian  with  the  Hibernian  fauna,  we  find  that  in 
the  former  we  also  have  the  general,  the  northern,  and  the  southern 
constituents  just  as  in  the  latter ;  the  fauna  being,  however,  richer, 
we  have  more  of  the  northern  forms  (confined  chiefly  to  the  north  of 
Scotland),  and  more  of  the  southern,  principally  seen  in  the  south  of 
England.  But  we  have  in  addition  an  eastern  division,  composed 
mainly  of  immigrants  from  Siberia  and  Eastern  Europe,  which  is 
apparently  quite  wanting  in  Ireland  (see  map  1).  Some  of  the  more 
quickly-spreading  Siberians  have  overrun  the  whole  of  Great  Britain, 
but  the  majority  of  them  are  confined  to  the  south-eastern  parts  of 
England,  and  their  range  scarcely  extends  to  Scotland  or  Wales. 
Botanically,  this  division  corresponds  to  some  extent  with  Watson's  (91) 
"  Germanic  type  of  plants.*' 

The  Zoogeographieal  provineee  of  the  British  Islands. 
Not  very  many  attempts  have  been  made,  to  my  knowledge,  to 
sub-divide  the  British  Islands  into  zoological  or  botanical  provinces  of 

1  The  following  Iriah  plants  may  be  mentioned  :—Arbutut  umdo^  Euphorbia 
hibema,  Simethit  hieolor  and  Sibthorpia  europaea. 

*  Cotyledon  umbUieui,  and  other  plants  probablj  belong  to  this  type. 
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the  great  Palaearctic,  or,  as  I  eliould  prefer  to  call  it,  the  Holarctic 
Region  (76  <?).  Only  one  or  two  of  those  who  deal  with  the  subject, 
treat  it  at  all  exhaustively.  I  believe  Mr.  H.  C.  Watson  was  the  first 
to  group  together  the  British  flora  into  six  provinces,  and  this  idea  was 


1.— Map  of  the  British  Islands  indicating  roughly  the  tracts  principally 
occupied  by — 

—  the  northern  fauna ; 

\  the  southern  fauna ;  and, 

/  the  eastern  fauna. 

afterwards  more  completely  carried  out  in  his  "  Cybele  Britannica'* 
(91).  Messrs.  Moore  and  More  adopted  similar  divisions  in  their 
**  Cybele  Hibemica  '*  (58).  Only  five  botanical  provinces  were 
recognized  by  the  late  Prof.  E.  Forbes  (33  a),  who  added  in  each  case 
examples  of  animals,  which  seemed  to  him  to  belong  to  these  provinces. 
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On  a  previoas  occasion,  howeyer,  he  bad  separated  tlie  British  Isles 
into  ten  districts,  according  to  the  distribution  of  their  MoUnscan 
fauna  (33  e)*  In  an  endeavour  to  reduce  the  number  of  these  districts 
I  eired  in  the  opposite  direction,  in  recognising  only  two,  viz.  one, 
including  the  south-west  of  England  and  Wales  with  the  whole  of 
Ireland  and  Scotland,  and  the  other,  the  larger  part  of  England  and 
Wales  (76  d).  It  was  only  subsequently  that  I  learned  that  a  dis- 
tinguished French  conchologist,  Dr.  Fischer  (31),  had  also  divided  the 
British  Islands  into  two  provinces,  from  a  study  of  their  Molluscan 
fauna.  But  his  provinces  are  somewhat  different  from  mine — the 
south-west  of  England,  Wales,  and  the  west  of  Ireland  form  one ;  the 
remainder  of  England,  Scotland,  and  the  rest  of  Ireland  the  other  (31, 
pp.  61-84).  An  important  point,  relating  to  the  subject  I  am  about 
to  discuss,  is  that  Dr.  Fischer*s  first  province  represents  in  his  scheme 
only  part  of  a  larger  "  Atlantic  province  "  of  the  European  sub-region, 
^  hile  the  second,  which  includes  the  greater  part  of  England  and 
Ireland,  and  the  whole  of  Scotland,  is  a  portion  of  his  "  Germanic 
province." 

Another  division  of  the  British  Islands  into  two  districts  has  been 
proposed  by  Mr.  Jordan  (44,  pp.  45-52).  Both  are  portions  of  his 
large  Qermanic  sub-region  of  the  Holarctic  region.  One  of  them 
includes  Scotland  and  the  north  of  Ireland,  the  other  the  remainder 
of  Ireland,  England,  and  Wales.  The  latter  province  forms  only 
part  of  a  larger  '*  Celtic  district "  to  which  belong  also  Holland, 
Belgium,  North,  Central,  and  South-west  France. 

In  describing  the  collections  illustrating  the  geographical  distribu- 
tion of  animals  in  the  Dublin  Natural  History  Museum,  Mr.  Carpenter 
referred  to  the  fact  that  he  had,  in  one  of  the  cases,  roughly  grouped 
the  animals  of  the  British  fauna  in  three  divisions,  ».^.,  those  with  a 
wide  range  over  the  British  Islands,  those  characteristic  of  the  south- 
eastern and  lowland  districts  of  Qreat  Britain  (which  he  calls  the 
^'  Teutonic  Fauna"),  and  those  characteristic  of  Ireland,  and  of  the 
western  and  highland  parts  of  Qreat  Britain.  The  animals  of  the  latter 
division  he  has  termed  the  "  Celtic  Fauna"  (16  a,  p.  117).  He  recog- 
nized more  recently  that  it  contained  two  distinct  groups  of  animals, 
one  including  those  of  northern  and  the  other  those  of  southern  origin 
(16  by  p.  215).  Lastly,  Dr.  Eobelt,  in  a  short  paper  on  the  Distribu- 
tion of  the  British  Mollusca,  expresses  the  opinion  that  the  British 
fauna  takes  its  origin  from  various  sources,  and  that  there  are  probably 
more  than  three  distinct  groups  (52,  p.  83). 

The  significance  of  these  facts  has  been  greatly  minimized  by  the 
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advocates  of  accidental  introduction — a  subject  of  much  importance,  of 
which  I  have  now  to  treat. 

Accidental  Means  of  JDiepersal. 

This  includes,  of  course,  also  introductions  by  man,  and,  following 
Darwin,  it  should  more  properly  be  called  '^  occasional  means  of 
distribution.''  Darwin  (21  a)  has  shown  that  seeds  of  plants  may  be 
easily  transported  to  islands  by  wind,  or  by  floating  logs  of  wood,  or 
even  by  birds.  He  has  also  referred  to  the  fact  that  locusts  and  other 
insects,  and  eggs  of  fish  and  snails  are  sometimes  blown  to  great 
distances  from  the  land.  He  has  given  many  other  instances  of  the 
manner  in  which  animals  and  plants  might  have  reached  islands. 
Mr.  Wallace,  and  other  naturalists,  have  likewise  collected  examples 
of  these  occasional  introductions.  Moreover,  all  that  is  known  of  the 
means  of  dispersal  of  land  and  freshwater  Mollusca  has  recently  been 
brought  together  by  Mr.  Kew  (50)  in  a  painstaking  and  excellent 
work.  It  is  astonishing  how  many  cases  of  accidental  introductions 
are  known  to  this  author,  but  nevertheless  he  remarks  (p.  97) :  **  It 
must  be  admitted  that  neither  freshwater  nor  land  shells  are  really 
well  furnished  with  means  of  dispersal ;  the  transportal  of  a  species 
of  either  group  over  a  large  expanse  of  ocean,  or  to  great  distances  on 
land,  with  subsequent  establishment,  must  be  an  extremely  rare  and 
exceptional  occurrence,  and  one  which  happens  only  once  or  twice  in 
many  hundreds  of  years.'' 

All  these  views,  however,  do  not  particularly  refer  to  the  fauna  or 
flora  of  Ireland,  and  the  only  hint  that  at  least  a  portion  of  the  flora 
owed  its  existence  in  that  country  to  an  accidental  introduction,  was 
given  by  Prof.  Hennessy  (39).  He  suggested  that,  as  there  were 
times  of  prolonged  and  intimate  intercourse  between  the  people  of  the 
northern  coast  of  Spain  and  those  of  Ireland,  the  conditions  for  bring- 
ing the  seeds  of  various  plants  from  one  country  to  the  other  probably 
existed,  and  that  to  this  fact  is  due  the  similarity  in  the  flora  of  the 
two  countries. 

I  have  already  admitted  (p.  429)  that  some  of  the  Irish  Mammals 
may  have  reached  Ireland  by  means  of  an  accidental  introduction 
through  the  agency  of  man.  That  many  of  the  non-resident  birds,  and 
even,  perhaps,  some  residents,  are  brought  to  this  country  by  an 
occasional  means  of  dispersal  is  undoubted.  The  same  we  may  assume 
to  be  the  case  with  a  few  shells,  worms,  wood-lice,  spiders,  and 
centipedes,  and  to  a  greater  extent,  perhaps,  with  insects.      But 
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in  the  great  majority  of  cases,  it  is  easy  to  distinguish  between  a 
true  native  and  one  which  has  only  strayed  to  Ireland  accidentally, 
and  the  latter  only  form  an  extremely  small  and  insignificant  per- 
centage of  the  Irish  fauna  and  flora.  Mr.  Murray  (60,  p.  16)  was 
of  opinion  that  only  a  slight  intermixture  occurs  in  the  flora  of  an 
island  from  occasional  dispersal,  and  he  was  disposed  to  reckon  the 
proportion  of  such  colonization  at  not  more  than  two  per  cent,  in  the 
most  favourable  circumstances.  In  the  fauna  he  thought  it  must  be 
much  less. 

As  regards  Ireland,  I  believe  the  animals  derived  from  accidental 
or  occasional  means  of  dispersal  amount  to  flve  per  cent,  of  the  whole 
fauna  at  the  most.  Land  and  freshwater  MoUusca  are  generally 
looked  upon   as  particularly  liable  to  accidental  dispersal. 

If  they  had  been  to  any  great  extent  carried  to  Ireland  by 
occasional  means  of  dispersal  instead  of  gradually  spreading  to  that 
country  on  a  former  continuous  land-surface,  speculations  based  on  their 
range  would  be  futile.  Dr.  Blandford  (8,  p.  43),  who  speaks  with  an 
authoritative  voice  on  the  subject  of  distribution  of  moUusca,  says : 
''  The  prevalent  idea  that  land-moUusca,  or  their  eggs,  are  trans- 
ported by  floating  logs,  appears  to  me  extremely  improbable  in  a  great 
number  of  forms,  because,  so  far  as  is  known,  very  few  hibernate  in 
wood,  or  lay  their  eggs  there ;  and  as  the  wood  is  carried  to  the  sea 
during  floods  caused  by  heavy  rains,  which  would  certainly  make 
every  snail  leave  its  hiding  place,  the  notion  that  some  would  remain 
ensconced  in  the  clefts  appears  to  me  quite  opposed  to  the  habits  of 
the  animal." 

Darwin  (21  a,  p.  353)  tells  us  how  Baron  Aucapitaine  immersed  a 
number  of  Cycloitoma  elegans  for  a  fortnight  in  the  sea,  by  way  of 
experiment,  and  that  almost  all  survived  the  treatment.  He natuially 
concluded  that  the  operculum,  with  which  these  shells  are  furnished 
was  of  distinct  advantage  in  enabling  them  to  float  across  arms  of  the 
sea  to  an  island.  Supposing  Ireland  had  been  stocked  in  this  manner 
with  shells,  we  should  expect  operculate  species,  or  even  such  which 
provide  themselves  with  a  membranous  diaphragm  during  winter,  to 
be  abundant.  But  this  is  not  the  case.  Neither  CycloHoma  elegans 
nor  Helix  pomatia,  the  two  species  which  were  experimented  on, 
inhabit  Ireland,  though  both  occur  in  England  and  in  France.  More- 
over, as  a  matter  of  fact,  the  shells  of  the  former  species  haye  again 
and  again  been  washed  ashore  within  recent  years  on  the  Irish  coast ; 
but  though  this  must  have  been  going  on  for  centuries,  yet  Cyelostama 
elegans  has  not  established  itself   in  this  country.   The  only  Irish 
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opercnlate  land-shell  {Acme  Uneaia)  lives  permanently  underground, 
and  is  therefore  less  liable  to  accidental  transportal  than  other  species. 

Owing  to  the  facility  with  which  the  rabbit  was  successfully  in- 
troduced into  Australia,  and  to  the  fact  that  many  European  weeds 
flourish  far  away  from  their  native  land  after  having  been  accident- 
ally transported,  perhaps  with  ballast,  we  get  quite  an  exaggerated 
idea  of  the  facility  of  artificial  introductions  of  both  plants  and 
animals. 

It  is  fully  admitted  that  many  animals  and  plants  are  easily 
transported  to  new  countries  by  accidental  means  or  voluntan'ly  by 
man,  but,  in  most  cases,  they  have  not  been  able  to  retain  a  per- 
manent footing  in  their  newly-adopted  home.  There  are  innumerable 
instances  on  record  of  species  having  been  planted  on  spots  where 
they  did  not  previously  exist,  and  the  introducers  claim  that  it  is 
highly  interesting  to  watch  their  progress.  In  the  great  majority  of 
cases  we  find  that,  fortunately,  these  species  utterly  vanish  after  a 
few  years. 

Sportsmen  have  for  m/my  years  tried  to  permanently  estabUsh  the 
English  hare,  Lepiu  europaeua,  in  Ireland.  Lord  Fowerscourt  tells  me 
that  he  imported  a  number  of  them  thirty  years  ago,  and  that  they  at 
first  increased,  but  that  latterly  they  have  decreased  considerably. 
They  have  never  spread  during  all  this  time,  but  remained  in  close 
proximity  to  the  house  where  they  were  originally  turned  out.  From 
Southern  Sweden  we  hear  of  similar  experiences.  Now  it  cannot  be 
said  that  a  species  which  thrives  so  well  in  England  from  north  ta 
south,  could  not  stand  the  Irish  climate,  or  that  of  Southern  Sweden, 
which  is  not  unlike  that  of  Northern  Germany,  where  this  hare  is 
common.  It  is,  therefore,  manifest  that  the  difficulty  of  establishing 
the  English  hare  permanently  in  these  countries  is  altogether  uncon- 
nected with  climate  or  food.  I  shall  refer  to  this  subject  more  fully 
later  on  when  dealing  with  the  Irish  hare. 

Attempts  have  frequently  been  made  to  acclimatise  snakes  in  Ire- 
land, but  the  experiment  has  always  failed.  Even  the  Natterjack 
toad  {Bufo  calamita),  which  is  common  about  Dingle  Bay  on  the  west 
coast  of  Ireland,  has  been  imported  in  large  numbers  to  Dublin,  with 
a  view  to  establishing  it  in  such  suitable  localities  as  the  Phcenix 
^Pnrk.  Not  a  trace,  however,  remained  of  it  a  few  years  after  the 
introduction. 

These  few  instances  will  suffice  to  show  that  it  is  by  no  means  so 
easy  as  it  is  generally  supposed,  to  establish  an  animal  in  an  area 
which  it  was  previously  not  known  to  inhabit,  and  that  really  only 
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a  yery  Bxnall  percentage  of  the  Irish  fauna  can  be  due  to  an  occasional 
means  of  dispersal.  But  it  will  be  well  to  examine  the  views  on  the 
origin  of  the  Irish  fauna  of  the  leading  zoologists,  botanists,  and 
geologists  who  have  made  the  geographical  distribution  of  animals  and 
plants  their  special  study. 

The  Irish  Fauna  and  Flora  migrated  to  Ireland  on  Land. 

Few  naturalists  were  more  thoroughly  acquainted  with  the  British 
terrestrial  and  marine  fauna  and  flora  than  the  late  Prof.  Edward  Forbes. 
His  yiew  (33  a,  p.  65)  on  the  subject  is  therefore  of  special  importance : 
**  The  greater  part,"  he  says,  "  of  the  terrestrial  animals  and  flowering 
plants  now  inhabiting  the  British  Islands  are  members  of  specific 
centres  beyond  their  area,  and  have  migrated  to  it  over  continuous 
land  before,  during,  or  after  the  Glacial  Period."  Dr.  Wallace 
remarks  in  *'  Island  Life "  (89,  p.  338) :  "  When  England  became 
^continental,  these  (animals  of  Central  Europe)  entered  our  country ; 
but  sufficient  time  does  not  seem  to  have  elapsed  for  the  migration  to 
have  been  completed  before  subsidence  again  occurred,  cutting  off  the 
further  influx  of  purely  terrestrial  animals,  and  leaving  us  without 
the  number  of  species  which  our  favourable  climate  and  varied  surface 
entitle  us  to."  If  we  turn  to  Prof.  Boyd  Dawkins'  works,  we  find 
the  following  sentences  bearing  upon  the  point  at  issue  (22  a,  p.  ii.)  : 
**  The  wild  animals  are  of  equal  interest  to  the  geologist,  the  archse- 
ologist,  and  the  historian;  for  they  afford  to  the  first  a  means  of 
classifying  the  deposits  with  which  he  has  ta  deal,  while  in  archse- 
ology  and  history  they  bear  a  direct  relation  to  the  members  and 
•civilisation  of  the  human  dwellers  in  the  same  region.  They  are  also 
valuable  to  the  geographer  and  physicist,  since  the  occurrence  of  the 
same  animals  in  islands  as  on  the  adjacent  continent  implies  a  con* 
tinuity  of  land  between  them  in  former  times."  I  have  already 
quoted  Prof.  Lcith  Adams  in  my  note  on  the  origin  of  the  Irish 
fauna,  and  I  would  only  reiterate  the  statement,  that  he  agreed  with 
Prof.  Dawkins'  views  on  this  subject.  Speaking  of  the  southern 
fauna  of  Ireland,  Mr.  Carpenter  remarks  (165,  p.  218):  *'  The  land- 
tracts  over  which  these  distinctly  Pyrenean  and  Mediterranean 
animals  had  travelled  to  Ireland,  were  covered  by  the  waters  of  the 
sea,  while  early  races  of  men  were  still  able  to  ramble  into  Brit^ 
over  an  isthmus  wliere  the  waves  of  the  Straits  of  Dover  and  the  Noin% 
Sea  now  roll." 

These  are  some  of  the  opinions  expressed  by  zoologists.  As  for 
botanists,    Mr.  Watson  is,  perhaps,   the   highest   authority  on  the 
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geographical  distribution  of  British  plants.  His  view,  as  expressed 
in  the  ''Compendium  of  the  Cybele  Britannica"  (91,  p.  72),  is  as 
follows:  *' As  a  whole  the  flora  of  this  country  sufficiently  accords 
with  the  belief  of  a  former  land  continuity  between  England  and 
the  Continent." 

Most  geologists  maintain  in  a  general  way  that,  in  later  and  post- 
Tertiary  times,  the  British  Islands  were  connected  by  land  with  the 
Continent ;  but  the  opinion  is  chiefly  deiived  from  the  fauna,  and  we 
do  not,  therefore,  get  any  fresh  evidence  from  a  different  source. 
Few,  except  Prof.  J.  Geikie,  moreover,  express  themselves  clearly  as 
to  their  views  on  the  former  physical  geography  of  Western  Europe 
during  these  times.  Mr.  Jukes-Browne,  however,  gives  a  more 
definite,  though  somewhat  guarded,  decision  on  the  subject  (46,  p.  34) : 
''It  is  quite  possible  that  England  was  joined  to  France  by  land 
which  united  the  Tertiary  and  Cretaceous  basin  of  Hampshire  with 
the  northern  part  of  France,  its  southern  border  being  perhaps  a 
range  of  high  chalk  downs,  which  extended  south-eastward  from  the 
Isle  of  Wight,  and  was  continuous  with  the  chalk  districts  of 
Normandy.  It  is  conceivable  that  the  Oligo-miocene  upheaval  had 
lifted  this  tract  of  country  to  a  considerable  elevation  above  the  sea, 
the  rise  being  greatest  over  the  southern,  or  Isle  of  Wight,  axis,  but 
the  whole  country  sharing  in  the  uplift.  If  this  were  so,  the  tract  in 
question  would  form  an  isthmus  between  the  eastern  and  the  south- 
western seas,  and  may  never  have  been  wholly  submerged  until  late 
Pleistocene  time."  Speaking  of  the  English  Forest-bed  Mr.  Clement 
Reid  says  (72  a,  p.  1 86) :  "  The  large  number  of  Mammals  already  known 
from  the  Forest-bed  seems  clearly  to  point  to  a  connexion  with  the 
Continent,  and  to  wide  plains  over  which  the  animals  could  roam." 
Prof,  de  Lapparent  (54,  p.  1382)  deduces  from  the  similarity  of 
the  Pleistocene  Mammalia  of  England,  with  those  of  the  Continent, 
the  existence  of  an  isthmus  connecting  these  countries,  which  he 
thinks  cannot  have  been  ruptured  until  a  comparatively  recent  date. 
Finally,  if  everyone  were  of  Prof.  J.  Geikie's  opinion,  I  would 
have  been  spared  the  writing  of  this  paragraph,  for  he  says  (355, 
p.  505).  "  No  one  doubts  that  the  flora  and  fauna  of  our  islands 
could  only  have  immigrated  by  a  land-passage."  But  even  if  none  of 
these  naturalists  had  expressed  their  opinions  on  the  former  land- 
connexion  between  the  British  Islands  and  the  Continent,  anyone  who 
carefully  thinks  over  the  subject  must  come  to  the  same  conclusion. 
It  is  difficult  enough  to  imagine  how,  under  the  present  configuration 
of  Ireland,  the  mammoth,  the  wolf,  and  the  bear  reached  the  island. 
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But  when  ttc  come  to  the  less  conspicuous  Invertebrates,  we  are 
confronted  with  cases  which  give  us  even  less  chance  of  escaping 
from  the  inevitable  assumption  of  a  land-connexion  with  the  Continent. 
How  are  we,  for  instance,  to  suppose  that  earth-worms  reached 
Ireland,  or  Testacella,  a  slug-like  mollusc,  which  spends  its  entire 
existence  under  ground,  or  Platyarthrus  Jloffinanseyyii,  a  blind  wood- 
louse,  which  also  lives  below  the  surface  of  the  boU,  in  the  nests  of 
ants,  unless  by  slow  migration  on  land  ?  Having  decided  then  that 
the  bulk  of  the  Irish  fauna  migrated  to  Ireland  on  land,  we  have 
next  to  consider  what  was  the  nature  of  that  land-connexion  before 
we  proceed  to  discuss  the  views  as  to  the  time  when  the  migration 
took  place. 

On  the  Nature  of  the  Land-connexion. 

Prof.  J.  Qeikie  refers  to  the  now  submerged  land  between  Great 
Britain  and  Ireland  in  the  following  terms  (35a,  p.  248):  "If  the 
whole  area  of  the  British  Islands  were  elevated  so  as  to  convert  the 
adjoining  seas  into  dry  land,  we  should  find  an  elongated  lake  extend- 
ing from  the  Scottish  Highlands  southwards  to  the  regions  between 
Wales  and  Wicklow  county  in  Ireland,  a  length  of  not  less  than 
240  miles,  with  a  maximum  depth  of  594  feet."  In  a  beautiful  map, 
reduced  from  the  Admiralty  charts.  Prof.  Geikie  gives  still  more 
details.  Tlie  southern  shore  of  the  lake  was  in  the  latitude  of 
Wicklow.  It  then  8tretche<l  almost  due  north,  sending  oif  on  arm 
towards  the  Firth  of  Clyde,  and  another  to  the  Sound  of  Jura, 
The  extreme  north  -west  shore  was  situated  between  the  Co.  London- 
derry in  Ireland  and  Argyleshifc  in  Scotland.  A  little  further  to  the 
west  lay  the  watei-slied  which  divided  the  rivers  draining  into  the 
lake  to  the  east  from  those  fiowing  directly  west  towards  the  Atlantic. 

Such  an  elevation  of  land,  as  that  described,  is  supposed  by 
Prof.  Geikie  to  have  taken  place  after  the  Glacial  Period,  and  Mr. 
Kinahan's  views  agree  with  this  in  the  main  points  (51  h).  Prof. 
E.  Porbes  believed  that  some  of  the  Irish  plants  at  present  confined 
to  the  west  coast  arrived  long  before  the  rest  of  the  fauna  and  flora. 
(33  a,  p.  14).  According  to  his  theory  there  was,  at  an  ancient  pre- 
Glacial  Period,  a  geological  union  or  close  approximation  of  the  west 
of  Ireland  with  the  north  of  Spain.  The  flora  of  the  intermediate 
land  was  a  continuation  of  the  flora  of  the  peninsula.  The  destruc* 
tion  of  tliis  land  had  taken  place  before  the  Glacial  Period,  but  a 
number  of  the  southern  species  had  meanwhile  reached  Ireland. 
Only  the  relics,  he  thought,  of  this  most  ancient  of  our  island  floras 
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are  now  left,  the  mass  of  the  less  hardy  species  having  been  destroyed 
by  the  climatal  changes  of  the  Glacial  Period. 

These  views  cannot  possibly  be  upheld  any  longer.  Ireland  may 
have  had  a  southern  extension  as  far  as  Spain  in  early  Tertiary  times, 
though,  as  far  as  I  know,  no  geological  proof  can  be  adduced  to 


2. — ^Hap  of  the  British  Islands  during  Pre-Glacial  Times.  The  shaded  parts 
represent  the  sea  and  lakes,  the  light  parts  the  land.  (Bivers  have 
only  been  inserted  on  the  west  coast). 

support  such  a  view.  But  it  is  a  mistake  to  suppose  that  the 
Lusitanian  flora,  and,  as  we  know  now,  it  is  accompanied  by  a  similar 
fauna,  is  peculiar  to  Ireland.  Fragments  of  it  occur,  undoubtedly,  in 
the  south-west  of  England,  in  the  Channel  Islands,  and  along  the  west 
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coast  of  France.  That  flora  migrated,  therefore,  along  the  ancient 
8ea-border  from  the  sonth,  across  the  south-west  of  England,  or  the 
land  that  lay  beyond  it.     (See  map,  fig.  2.) 

Another  feature  in  the  physical  geography  of  Ireland,  which  is 
worth  mentioning,  is  that  there  seems  to  be  some  reason  for  supposing, 
as  Mr.  Close  has  pointed  out  (17,  p.  242),  that  the  west  coast  was 
formerly  higher,  relatively  to  the  east,  than  it  is  now. 

By  means  of  these  data  we  can,  therefore,  construct  the  annexed 
map,  showing  approximately  the  geographical  conditions  of  Ireland 
at  the  time  when  the  earliest  migrants  reached  the  country  from  the 
south. 

Under  such  geographical  conditions  as  prevailed  in  ancient  Ireland 
any  animal  could  have  walked,  or  any  plant  could  have  progressed, 
on  terra  firtna,  from  the  north  of  Frauce  to  Ireland,  across  the  south 
of  England.  True,  the  large  river,  which  emerged  from  the  southern 
end  of  the  lake  referred  to  above,  might  have  arrested  their  progress 
to  some  extent,  but  probably  much  less  than  a  bog  or  a  series  of  hills 
might  have  done.  A  river,  as  a  rule,  changes  its  course  frequently 
in  the  course  of  time,  and  large  slices  of  country  which  formed  the 
left  bank  may,  in  this  way,  be  suddenly  transformed  into  the  right, 
with  their  fauna  and  flora,  without  any  effort  on  the  part  of  the 
animals  or  plants.  They  also  had  the  option  apparently  of  traversing 
England  northward,  and  entering  Ireland  from  Scotland.  Prof,  Leith 
Adams  (la)  and  Mr.  Alston (3)  believed  that  all  the  Irish  Maounals, 
and  Prof.  Gcikie  thinks  that  many  of  the  smaller  ones,  may  have 
adopted  this  more  circuitous  route.  The  range,  however,  in  Ireland 
of  the  southern  fauna  points  emphatically  to  its  having  entered  that 
country  from  the  south,  and  not  from  the  north.  A  very  large 
number  of  the  southern  animals  are  altogether  absent  from  Scotland, 
and  become  scarcer  as  we  proceed  north  in  Ireland. 

The  northern  animals  and  plants  undoubtedly  came  across  from 
Scotland,  and  in  the  county  of  Londonderry,  which  part  of  modem 
Ireland  they  first  touched,  they  still  are  more  common  than  in  any 
other  portion  of  the  country.  But  they  did  not  originate  in  Scotland. 
Under  the  present  geographical  aspect  of  Great  Britain  they  could 
only  have  come  from  the  south.  The  majority  of  the  northern 
animals  and  plants  not  being  known,  however,  south  of  Northern 
England,  throws  doubt  upon  such  a  view.  We  might  suppose 
that  they  arrived  in  the  south,  when  the  climate  was  colder, 
and  that  they  were  exterminated  in  the  present  more  unsuitable 
climate  of  Southern  England,  while  they  survived  in  Scotland.    The 
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difference  of  climate  is  much  too  slight,  however,  between  these  two 
conntries  to  produce  such  an  absolute  extinction  of  the  northern  fauna 
and  flora  in  the  south  of  England,  and  we  are  forced  to  the  conclusion 
that  they  arrived  from  the  north.  Especially  as  a  geologist  of  such 
eminence  as  Prof.  Judd  tells  us  that (45,  p.  1008) :  "Down  to  post- 
Glacial  times,  Scotland  and  what  are  now  its  out-lying  islands,  re- 
mained united  with  Scandinavia.  But  at  a  very  recent  period,  and 
indeed  since  the  appearance  of  man  in  this  part  of  our  globe,  the 
separation  of  the  two  areas,  so  long  united,  was  brought  about." 

It  was  from  Scandinavia,  therefore,  that  our  northern  animals  and 
plants  came.  Many  of  them  possibly  originated  there,  but  the  home 
of  others  lies  no  doubt  far  beyond  even  the  confines  of  Scandinavia,  in 
the  Arctic  Begions. 

Thus  Ireland  had,  as  we  have  seen,  two  land-connexions  with  the 
continent  of  Europe — one  by  way  of  the  south  of  England  to  France^ 
and  the  other  by  way  of  Scotland  to  Scandinavia. 

Prof.  Leith  Adams  believed  (I  ^,  p.  100)  as  stated  above,  and  in  this 
view  he  is  supported  by  Mr.  Alston  (3,  p.  6),  that  Scotland  was 
connected  with  Ireland  long  after  the  latter  became  disconnected  from 
England,  and  that  the  whole  of  the  Irish  Mammalian  fauna  migrated 
to  Ireland  by  way  of  Scotland. 

On  the  Time  of  the  Migration. 

Before  discussing  the  views  current  among  zoologists  and  botanists 
as  to  the  geological  period  during  which  the  Irish  fauna  and  flora 
migrated  to  Ireland,  I  should  like  again  to  draw  attention  to  the  fact 
that  the  Eorest-bed  is  now  more  generally  recognized  as  constituting 
the  most  recent  formation  in  the  Pliocene  Series,  which  is  succeeded 
by  the  Pleistocene.  As  the  Glacial  Period  is  supposed  to  have  formed 
a  phase  of  the  Pleistocene  Epoch,  the  term  "  pre-Glacial "  throughout 
this  memoir,  will  apply  to  the  pre-Pleistocene  times,  and  will  include 
the  Forest-bed.  It  must  be  remembered  that  I  adopt  these  terms  for 
convenience  sake  only,  and  in  order  to  make  my  views  more  clear,  and 
not  because  I  agree  with  them.  I  shall  endeavour  to  show  later  on 
that  it  is  not  at  all  justifiable  to  place  the  Forest-bed  in  the  Pliocene 
Series. 

The  questions  which  I  have  dealt  with  in  the  preceding  pages 
have  been  comparatively  simple  and  easily  answerable,  but  the  problem 
as  to  the  particular  geological  Epoch  or  Period  during  which  the  fauna 
arrived  in  Ireland  is  an  extremely  difficult  one.  With  the  exception 
of  Prof.  Forbes,  no  one  has  really  attempted  to  seriously  set  himself  ta 
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unravel  the  problem,  and  I  need  therefore  only  briefly  state  the  views 
current  among  the  leading  naturalists,  who  have  given  some  thoughts 
to  it. 

Prof.  Forbes  (33  a,  p.  14)  believed,  as  already  mentioned,  that  the 
south-western  Lusitanian  flora  is  not  only  the  oldest,  but  that  much 
of  it  survived  the  supposed  severity  of  Pleistocene  climate  in  Ireland. 
Next  in  age,  comes  the  northern  or  Arctic  flora,  which  he  held  to  be 
glacial  (p.  11),  and  finally  the  great  mass  of  the  fauna  and  flora 
migrated  to  Ireland,  in  post-Glacial  times  (p.  10).  The  deficiencies  in 
the  Irish  fauna  of  certain  Mammals  and  Reptiles  met  with  in  Qreat 
Britain,  he  explained  by  the  assumption  that  the  migration  of  the 
species  less  speedy  of  diffusion  was  arrested  by  the  breaking  up  of  that 
land-passage  which  united  the  two  islands.  The  latter  explanation 
has  been  adopted  by  almost  every  naturalist  since. 

Prof.  Leith  Adams  treats  of  the  Mammalia  only,  but  I  presume 
his  observations  apply  to  the  whole  fauna.  He  thinks  {\h,  p.  66) 
they  migrated  from  Scotland  into  Ireland  during  post-Glacial  times. 
"  The  absence  of  the  slow-travelling  mole  and  other  local  species,"  he 
says,  *'  together  with  the  amphibian  and  reptilian  evidence  furnished 
by  Thompson,  seem  to  me  to  still  further  strengthen  the  belief  that 
the  land-communication  between  Qreat  Britain  and  Ireland,  at  the 
close  of  the  Qlacial  Period  was  neither  extensive  nor  probably  of  long 
duration." 

Dr.  Wallace  (89,  p.  338),  differs  from  the  preceding  naturalists  in 
so  far  as  he  recognizes  that  we  possessed  before  the  Glacial  Period  "  a 
fauna  and  flora  almost  or  quite  identical  with  that  of  the  adjacent 
parts  of  the  Continent  and  equally  rich  in  species."  The  submergence 
he  says,  destroyed  this  fauna  or  at  least  the  greater  part  of  it,  and  the 
post-Glacial  elevation  and  union  with  the  Continent  cannot  have  been 
of  very  long  duration.  "  The  depth  of  the  Irish  Sea  being  somewhat 
greater  than  that  of  the  German  Ocean,  the  connecting-land  would 
there  probably  be  of  small  extent  and  of  less  duration,  thus  offering  an 
additional  barrier  to  migration ;  whence  has  arisen  the  comparative 
zoological  poverty  of  Ireland."  Dr.  Wallace  does  not  specify  whether 
his  ''  toe  possessed  ^^  includes  Ireland,  but  it  is  evident  that  he  believes 
the  mass  of  the  Irish  fauna  and  flora  to  be  of  post-Glacial  origin. 

We  obtain  something  more  definite  from  Prof.  Boyd  Dawkins 
(22  hy  p.  152),  for  he  tells  us  that  it  is  highly  probable  that  the  bear, 
wolf,  fox,  horse,  stag,  Alpine  hare,  and  also  the  mammoth  and  rein- 
deer, have  lived  in  Ireland  before  the  Glacial  Period.  Whether  tliese 
became  extinct  during  the  Glacial  Period  and  remigrated  to  Ireland 
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afterwards  He  does  not  mention.  During  later  Pleistocene  times, 
he  continues,  Southern  and  Eastern  Britain  were  inhabited  by  an 
abandant  Mammalian  fauna,  while  ice  and  sea  acted  as  barriers 
to  their  free  migration  into  Ireland  and  Scotland.  This  is  a 
very  important  point  and  one  with  which  I  thoroughly  agree,  viz. 
that  a  barrier  prevented  the  fauna  during  later  Pleistocene  times  from 
invading  Ireland  and  Scotland.  As  Prof.  Dawkins  looked  upon  the 
Pliocene  Forest  Bed  as  early  Pleistocene,  it  is  a  mere  change  of  phrase- 
ology to  speak  of  the  barrier  as  having  existed  throughout  what  we 
now  call  Pleistocene  times.  At  the  close  of  the  Glacial  Period  the 
British  Islands  stood,  according  to  Prof.  Dawkins  (p.  151),  at  least 
600  feet  above  their  present  level,  and  were  joined  to  the  mainland.  I 
cannot  quite  agree  with  him  here.  The  whole  west  coast  of  the  British 
Islands  must  have  been  at  a  higher  level  than  it  is  at  present  through- 
out the  Pleistocene  Epoch  and  joined  to  Korway,  not  separated  as  he 
indicates  on  the  map.  No  doubt  there  is  a  deep  hollow  running 
along  the  south-east  coast  of  that  country,  but  it  becomes  shallower 
as  we  go  north  towards  the  Atlantic.  The  hollow,  however,  is 
probably  of  recent  origin,  as  has,  I  think,  been  suggested  by  Prof.  J. 
Geikie. 

That  the  bulk  of  our  recent  fauna  migrated  to  Ireland  at  this  time 
is  evidently  Prof.  Dawkins'  belief,  though  I  cannot  find  that  he 
expresses  a  definite  opinion  on  the  subject.  Prof.  J.  Geikie  solves  the 
problem  of  pre-Glacial  or  post-Glacial  migration  without  much  trouble, 
for  he  remarks  (35  a,  p.  505) :  ''  As  neither  our  animals  nor  our  plants 
could  have  existed  here  "  (in  the  British  Islands)  *'  during  the  last 
Glacial  Epoch;  it  follows  that  they  must  be  of  post-Glacial  age." 
Similarly,  Mr.  Kinahan  informs  us  (51  ^,  p.  6)  that  the  great  northern 
ice-cap,  which  was  moving  south  over  Ireland,  crushed  all  before  it. 

The  evidence  as  to  the  existence,  however,  of  a  fauna  in  Southern 
England  at  any  rate,  daring  the  Glacial  Period,  is  so  overwhelming 
tliat  I  can  hardly  believe  that  many  naturalists  will  accept  Prof. 
Geikie's  views.  Nevertheless,  there  are  certainly  somp  who  do,  and 
amoDg  them  Mr.  Clement  Eeid,  the  distinguished  author  of  the 
**  British  Pliocene  Deposits,"  who  remarks  (72  3,  p.  300)  that,  "in  the 
Britain  of  the  present  day,  we  may  study  the  re-peopling  of  a  country 
over  which  everything  had  been  exterminated." 

Though  Mr.  Carpenter  (163)  admits  that  what  he  has  termed  the 
''  Celtic  fauna "  of  Ireland  is  much  older  than  the  Teutonic,  he 
seems  disposed  towards  the  view  that  the  migration  took  place  "  in 
Pleistocene  times,   as  the  ice  passed  away«"    He  concurs  therefore 
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with  most  of  preceding  writers  in  the  view  that  the  migration  wa» 
post- Glacial.^ 

Mr.  Lydekker  (57  li)  does  not  wish  to  offer  a  definite  opinion  on 
the  subject,  though  he  prefers  to  incline  towards  Dr.  Wallace's  view. 
Mr.  Barrett-Hamilton  (4,  p.  68)  thinks  that  there  is  much  in 
favour  of  the  view  I  expressed  in  my  short  preliminary  note  (76  a), 
but  that  an  adaptation  of  Mr.  Bulman's  views  to  Ireland  might  account 
for  the  peculiarities  of  the  flora  and  fauna  of  the  south  and  west.  This 
brings  us  to  ^Ir.  Bulman  (14  a).  He  dissents  from  the  conception  that 
the  British  fauna  and  flora  was  totally  destroyed  during  the  Glacial 
Period,  and  is  satisfied  that  survivals  from  pre-Glacial  times  persist 
in  the  British  Islands  to  the  present  day.  As  the  south  of  England 
was  free  from  ice,  we  had,  as  he  observes,  "  an  area  capable  of  afford- 
ing an  asylum  to  a  considerable  number  of  our  plants  and  animals.'^ 
I  perfectly  agree  with  him,  especially  in  his  suggestion  that  there 
may  have  been  other  areas  in  the  British  Islands  besides  the  south  of 
England  fitted  to  preserve  temperate  life  during  the  Glacial  Period. 

The  opinions  expressed  by  zoologists,  botanists,  and  geologists  is 
overwhelmingly  in  favour  of  the  post-GlaciaFage  of  the  present  British 
fauna.  It  is  believed,  even  by  most  of  those  who  admit  that  the 
British  Islands  were  inhabited  by  a  very  similar  fauna  and  flora  in 
pre-Glacial  times,  that  a  vast  destruction  of  animal  and  vegetable  life 
took  place  during  the  Pleistocene  Epoch,  and  that  very  few,  if  any, 
species  survived  the  change  of  climate  brought  about  by  the  Glacial 
Period.  As  I  have  already  indicated,  I  do  not  share  these  views. 
However,  before  stating  my  arguments,  not  only  as  to  the  time  of  the 
migration,  but  as  to  the  changes  in  the  physical  geography  of  Europe 
on  which  it  depends,  I  will  briefly  summarize  my  conclusions. 

Conclusiojis. 

At  the  commencement  of  the  latter  half  of  the  Pliocene  Epoch,  or 
we  might  say  about  the  time  of  the  deposition  of  the  Red  Crag,  the 
Atlantic  was  closed  in  the  north  by  a  continuous  land-connexion  between 
northern  Scandinavia,  Spitsbergen,  Franz  Joseph's  Land,  Northern 
Greenland,  and  Arctic  North  America.  (See  fig.  6,  p.  466.)  The 
Pacific  was  likewise  separated  from  the  Arctic  Ocean  by  a  land-barrier 
between  Alaska  and  Kamtchatka.  The  Arctic  fauna  and  flora  was 
thus  enabled  to  spread  into  Northern  Europe  and  North  America. 
England  was  also  connected  with  France  and  Ireland,  and  Scandinavia 
and  Ireland  with  Scotland.     (See  p.  441). 

>  Mr.  Carpenter  has  changed  his  opinion  since  (see  ^'  Irish  Nat.,"  1896,  p.  65). 
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A  marine  expansion  from  the  Wliite  Sea  then  spread  across  Northern 
Bnsaia  into  the  North  European  plains,  and  the  sea  thus  formed,  which 
I  propose  to  call  the  North  European  Sea,  joiaed  the  united  basins  of 
the  Aralo-Caspian  and  Black  Seas.  The  Siberian  fauna  was,  therefore, 
unable  to  enter  Europe,  while  the  more  southern  Central  Asiatic 
fauna  continued  to  migrate  into  Southern  Europe,  as  in  Miocene  and 
early  Pliocene  times,  by  a  land-connexion  which  joined  Asia  Minor 
and  Greece. 

A  gradual  retreat  of  the  North  European  Sea  to  the  north  opened  up 
a  passage  in  Eastern  Europe  by  which  the  Siberian  fauna  poured  into 
Central  Russia,  Germany,  Erance,  and  England.  (See  fig.  5,  461.)  There 
is  distinct  geological  evidence  that  this  vast  migration  of  the  Siberian 
fauna  and  flora  occurred  after  the  deposition  of  the  lower  continental 
boulder-clay.  The  advance  guard  composed  of  Mammals  arrived  in 
England  during  the  deposition  of  the  Forest-bed.  This  marks,  there- 
fore, not  only  the  time  of  the  first  retreat  of  the  North  European 
Glacial  Sea,  but  also  that  of  the  disconnexion  of  England  and  Ireland, 
since  none  of  the  Siberian  Mammals  entered  the  latter. 

Meanwhile  the  Central  and  South  Asiatic  Mammals,  which,  as  I 
mentioned,  had  rambled  into  Southern  Europe,  spread  into  Northern 
Africa  and  Western  Europe  along  the  shores  of  the  Mediterranean. 
Many  subsequently  invaded  Central  Europe,  and  also  spread  north 
into  Great  Britain  and  Ireland.  These  and  the  Arctic  Mammals 
mostly  retired  before  the  Siberian  invaders.  Hence  the  purely  Arctic 
species  had  also  reached  Western  and  Central  Europe  before  the 
advent  of  the  latter. 

The  Siberian  Migration, 

As  my  conclusions  contain  much  with  which  many  geologists  will 
probably  disagree,  I  shall  commence  by  making  some  statements, 
which  are  universally  acknowledged  to  be  founded  on  reliable  evidence. 

There  is  a  general  concurrence  of  opinion  among  geologists  that 
the  climate  of  Europe  in  early  Tei-tiary  times  was  almost  tropical, 
and  that  during  the  succeeding  epochs  the  temperature  became  more 
and  more  temperate,  and  at  last  intensely  cold,  culminating  in  the 
Glacial  Period,  and  that  since  that  time  the  climate  has  again  amelio- 
rated. To  quote  Sir  Archibald  Geikie's  words  (34,  p.  837)  :  '•  At 
the  beginning  the  climate  was  of  a  tropical  and  sub-tropical  character, 
even  in  the  centre  of  Europe  and  North  America.  It  then  gradually 
became  more  temperate,  but  flowering  plants  and  shrubs  continued  to 
live  even  far  within  the  Arctic  Circle,  where,  then,  as  now,  there 
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must  have  been  six  sunless  months  every  year.  Growing  still  cooler, 
the  climate  passed  eventually  into  a  phase  of  extreme  cold,  when 
snow  and  ice  extended  from  the  Arctic  regions  into  the  centre  of 
Europe  and  North  America.  Since  that  time  the  cold  has  again 
diminished  until  the  present  thermal  distribution  has  been  reached." 

The  late  Prof.  E.  Forbes  pointed  out,  as  I  hare  already  mentioned 
(p.  429),  that  the  Lusitanian  element  in  the  flora  of  the  south-west  of 
Ireland  is  the  oldest ;  and  so  much  was  he  impressed  with  that  idea, 
that  he  held  that  it  must  hare  arrived  long  before  all  other  British 
plants.  We  know  now  that  many  of  the  animals  belonging  to  that  same 
migration,  e.  g.  Qeomdlaeus  tnaeuhiuSf  offer  examples,  as  well  as  many 
of  the  plants,  of  what  is  known  as  ''  discontinuous  distribution.^*  And 
this  alone  is  a  proof  of  the  great  antiquity  of  that  Lusitanian  element 
in  the  Irish  fauna  and  flora.  "  Discontinuity,"  says  Dr.  Wallace  (89, 
p.  69),  "  will  therefore  be  an  indication  of  antiquity ;  and  the  more 
widely  the  fragments  are  scattered,  the  more  ancient  we  may  usually 
presume  the  parent  to  be."  Now,  the  original  home  of  that  fauna 
and  flora  is  South-western  Europe,  possibly  even'  some  area  still 
further  south,  of  which  some  of  the  Atlantic  Islands  may  be  the  last 
remnants.  The  homes  of  all  other  components  of  the  British  fauna 
and  flora  lie  further  north.  The  bulk  of  the  Irish  fauna  and  flora, 
though  southern,  is  derived,  as  I  stated  (p.  429),  from  South-central  or 
Central  Europe.  Their  distribution  is  continuous  across  England,  and 
they  are  distinctly  of  more  recent  origin  than  the  Lusitanian  element. 

We  then  pass  on  to  the  northern  or  Arctic  division  of  the  Irish 
fauna  and  flora  which  came  last,  and  which  has  scarcely  penetrated 
the  island.  Hence,  there  is  no  doubt  that  the  sequence  in  the  origin 
of  the  fauna  and  flora  of  Ireland  from  the  temperate  to  the  Arctic 
agrees  perfectly  with  what  we  have  just  learned  was  the  succession 
of  the  climates  during  the  more  recent  geological  epochs.  When  the 
climate  was  mild  in  Ireland  the  southern  animals  and  plants  migrat<  d 
north ;  as  it  gradually  became  colder  they  ceased  coming  north,  and 
species  accustomed  to  more  temperate  climes  took  their  place,  until 
at  last  the  Arctic  ones  began  to  arrive. 

In  speaking  of  the  Irish  Arctic  fauna,  we  must  not,  as  so  many 
naturalists  have  done,  confuse  animals  of  an  Arctic  with  those  of 
a  Siberian  origin.  It  is  very  important  to  distinguish  these  two 
elements,  both  of  which  are  present  in  the  fauna  of  Qreat  Britain, 
though  only  the  former  has  reached  Ireland. 

It  is  now  a  good  many  years  ago  since  Mr.  Bogdanov  (9,  p.  26) 
has  brought  under  our  notice  that  the  Arctic  animals  which  have 
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been  discovered  in  the  Pyrenees,  viz.  the  reindeer,  the  Arctic  hare, 
the  willow  grouse,  &c.,  have  nothing  to  do  with  the  animals  which, 
invaded  Europe  from  Siberia  during  the  Glacial  Period.  In  that  they 
are,  indeed,  of  quite  a  distinct  origin,  and  that  they  came  from  Scan-* 
dinavia,  I  fully  agree  with  him,  but  will  leave  the  discussion  of  the 
Arctic  migration  untU  I  have  considered  the  origin  and  history  of  the 
Siberian  fauna. 

In  order  to  show  the  importance  of  the  Siberian  element  in  the 
English  fauna,  I  will  give  a  list  of  the  species  of  the  Mammals  which 
have  migrated  to  Great  Britain  from  Siberia,  marking  those  with  a  * 
which  still  exist  or  only  became  extinct  in  historic  times  in  the 
country.  There  is  no  reason  to  suppose  that  any  of  the  latter  became 
extinct  and  have  since  been  re-introduced. 

Canis  lagopus.  Myodes  leminus. 
Gulo  luscus.  „      torquatus. 

*Mustela  erminca.  *Mus  minutus. 

*  „      putorius.  *Arvicola  agrestis. 

*  „       vulgaris.  *       „       amphibius. 
*Sorex  vulgaris.  ,,       arvalis. 

Myogale  moschata.  *      „       glareolus. 

Lepus  diluvianus.  „       gngnlis. 

*  ff     europaeus.  „       rutticeps. 
Lagomys  pusillus.  E(^uus  caballus. 

♦Castor  fiber.  Antilope  saiga. 

Cricetus  songarus.  Ovibos  moschatus. 

Sphermophilus  eversmanni.  Aloes  latifrons. 

„  erythrogenoides.  „     machlis. 

Rangifer  tarandus. 

We  have  geological  evidence  that  most  of  these  twenty-nine 
species  of  Mammals  emigrated  from  Siberia  to  Europe  across  the 
Steppes  of  Southern  Kussia.  Along  with  them  came  a  large  number 
of  other  forms  of  life,  and  also  plants ;  and  as  we  advance  eastward 
from  England,  we  meet  with  them  in  increasing  numbers  to  the  pre- 
sent day.  But  not  only  on  the  Continent  do  we  find  these  survivals 
of  the  vast  Siberian  migration  which  has  been  so  ably  described  by 
Prof.  Nehring  (62  a  &  &),  no  less  than  ten  species  still  live  in  Great 
Britain  (including  the  recently  extinct  beaver).  On  the  other  hand, 
not  more  than  three  of  the  species  mentioned  on  the  list  above  have 
been  found  fossil  in  Ireland,  and  only  one  still  survives.  This  very 
significant  fact  will  be  referred  to  more  fully  later  on.    Meanwhile 


448  Proceedings  of  the  Royal  Irish  Academy. 

it  should  be  remembered  that  these  three  species,  viz.  Mustela 
ermineaf  Equw  eahalltUf  and  Rangifer  tarandus,  occur  in  Ireland  in 
varieties  distinct  from  those  found  in  Central  Europe  ;  and  on  this 
and  other  grounds,  to  be  more  fully  discussed  in  another  chapter,  I 
believe  that  they  came  by  a  different  route  from  those  found  in  Eng- 
land, and  that  Ireland  was  not  connected  with  England  at  the  time 
of  tlie  arrival  of  tlie  Siberian  emigrants  in  the  latter  country. 


3. — Map  of  Europe  on  which  the  stream  of  the  Siberian  migration,  as  revealed 
from  fossil  evidence,  is  roughly  indicated  by  dots.  The  principal 
mountain  ranges  have  been  marked  in  black. 

It  may  be  asked,  how  do  we  know  that  these  animals  migrated 
from  Siberia,  and  what  route  they  came  by  ?  In  the  first  place  a 
large  number  of  them  still  inhabit  Siberia  or  Southern  Eussia,  and 
many  closely  related  species  which  have  never  reached  Europe  are 
confined  to  Asia.     Take,   for  instance,  the  genus  Arvicola.     Over 
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forty  species  live  in  the  Holarctic  region,  while  only  a  few  enter  the 
lx)undarie8  of  the  adjoining  regions.  The  majority  of  them  arc 
entirely  confined  to  North  America  and  Asia,  while  none  have  a  very 
wide  range  in  Europe.  But  we  have  also  undouhted  geological  evi- 
dence from  the  remains  discovered  in  the  Tchemosjem  district  of 
Southern  Russia,  and  descrihed  hy  Prof.  Nehring  (62  a),  that  a  migra- 
tion on  a  vast  scale  must  have  taken  place.  And  as  we  proceed 
westward,  we  still  find  in  strata  of  a  similar  age  traces  of  the  same 
invasion,  hut  in  such  diminishing  numhers  of  hoth  species  and  indi- 
viduals, that  there  can  he  no  douht  whatsoever  as  to  its  direction  from 
east  to  west.  Even  at  the  present  day  there  are  occasional  recur- 
rences of  these  events  of  past  ages,  though  on  a  much  smaller  scale. 
It  is  not  many  years  ago  that  an  announcement  was  made  to  the 
naturalists  of  Western  Europe  that  enormous  flocks  of  Pallas's  sand- 
grouse  {SyrrhapUs  paradoxus),  a  native  of  Central  Asia,  had  suddenly 
appeared  in  Eastern  Germany.  A  few  weeks  later  they  invaded 
England,  and  a  good  many  even  came  as  far  as  Ireland. 

The  accompanying  map  has  heen  constructed  from  data  furnished 
by  fossil  remains  of  the  Siberian  fauna,  ^  and  is  intended  to  show  more 
eleaiiy  the  direction  of  the  migration  throughout  Europe  in  past 
times.  More  recently  many  of  the  survivors  of  this  migration  in 
Europe  have  spread  into  regions  to  which  they  had  originally  no 
access.  Thus  many  have  penetrated  into  Scotland,  Scandinavia,  Italy, 
and  the  Spanish  peninsula  long  after  the  bulk  of  the  invasion  had 
either  become  extinct  or  had  retired  to  their  native  home. 

According  to  the  prevalent  vie  ws  of  the  origin  of  the  Alpine  fauna,* 
tlic  more  Arctic  members  of  the  Siberian  invasion  should  have  found 
a  congenial  home  in  the  Alps,  but  they  did  not  survive  there  any 
more  than  in  the  plains.  Such  typical  Arctic  species  as  we  find  there, 
for  example  the  Arctic  hare,  either  originated  in  the  Alps,  or  migrated 
to  them  at  a  much  earlier  period  (see  p.  471). 

We  have  stiU  to  inquire  into  the  causes  which  led  to  the  Siberian 
migration,  and  to  ascertain  the  geological  period  during  which  it  took 
place.  In  order  to  arrive  at  a  more  satisfactory  conclusion  on  these 
problems,  it  is  of  some  moment  to  study  the  extinct  fauna  of  Siberia. 

"  The  Siberian  palaeontologist,"  observes  Tcherski  (88,  p.  487), 


*  The  distribution  of  foesil  Mammalia  hasl^been  compiled  from  Nehring  (62  b), 
Woldrich  (93),  Woodward  and  Sherborn  (95),  Harlc  (38). 

*  Compare  these  views  with  those  expressed  on  this  subject  by  Prof.  Th,  Studer 
(82,  p.  28). 
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"is  confronted  with  enigmas  of  the  very  contrary  nature  to  those 
which  the  learned  men  of  Europe  have  striven  to  unravel.  He  vainly 
attempts  the  solution  of  the  prohlem  of  how  to  account  for  the  remains 
of  a  southern  fauna  in  the  ice-bound  northern  latitudes  of  his  own 
country,  whilst  the  latter  marvel  at  the  past  range  of  Arctic  animals 
to  Southern  Europe." 

The  brilliant  researches  of  this  distinguished  Bussian  naturalist 
have  been  collected  together  in  a  memoir  on  the  scientific  results  of 
an  expedition  to  the  New  Siberian  islands  (88).  We  learn  from  this 
interesting  work  that  remains  of  tlie  Saiga  antelope,  tiger,  European 
bison,  mammoth  and  rhinoceros  have  been  discovered  not  only  in 
the  extreme  northern  limits  of  the  mainland  of  Siberia,  but  even 
in  the  New  Siberian  Islands,  which  are  situated  in  the  same  latitude 
as  the  northern  part  of  Novaya  Zcmlya.  "It  is  evident,"  says 
Tcherski  (p.  451),  "  that  these  large  animals  could  only  have  lived 
in  these  extremely  northern  latitudes  under  correspondingly  favour- 
able conditions  of  the  vegetation,  viz.  during  the  existence  of  forests, 
meadows  and  steppes." 

It  is  generally  assumed,  he  continues,  that  the  European  fauna 
which  was  driven  south  during  the  Glacial  Period,  regained  gradually 
their  former  territory  in  post-Glacial  times. 

If  we  applied  the  same  principle  to  Siberia,  and  if  it  is  assumed 
that  the  remains  discovered  on  the  New  Siberian  Islands  are  of  post- 
Glacial  origin,  we  must  also  inquire  into  the  causes  which  produced 
such  remarkable  changes  of  climate  in  Northern  Asia  within  recent 
times.  Or  we  might,  resumes  Tcherski,  suppose  that  this  migration 
from  the  south  to  the  Arctic  regions  of  Siberia,  took  place  in  the 
so-called  Interglacial  Period.  But  if  such  an  abnormal  amelioration 
of  climate  had  happened  within  the  Arctic  Circle  in  Northern  Asia,  it 
is  evident  that  similar  or  even  more  intense  effects,  must  have  been 
produced  in  Europe,  which  entirely  disagrees  with  the  palaeontological 
data.  Moreover,  interglacial  deposits  are  wanting  almost  all  over 
European  llussia,  and  as  there  are  no  indications  (p.  462)  that  Siberia 
was  glaciated  during  the  earlier  portion  of  the  Glacial  Period,  it  seema 
all  the  more  unwarranted  to  conceive  such  climatic  fluctuations. 

Tcherski  believes  (p.  468)  that  there  is  no  doubt  that  the  gradual 
lowering  of  the  temperature,  which  has  been  clearly  demonstrated  ta 
have  occurred  in  Europe  and  North  America  during  later  Tertiary 
times  must  also  have  affected  Siberia,  and  as  some  Siberian  forms  of 
life  had  already  made  their  appearance  in  Western  Europe  in  pre- 
Glacial  times  (Forest-bed),  a  considerable  southward  extension  of  the 
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Sibenan  fauna  must  have  taken  place  during  the  post-Tertiary  (Pleis- 
tocene) Epoch.  "  We  have  evidence,"  he  says  (p.  472),  "  that  at  the^ 
beginning  of  that  epoch,  the  Arctic  Sea  extended  further  south  than  it 
does  now  in  North-western  Siberia,  and  that  throughout  the  country 
the  climate  was  moister,  though  this  only  led  to  isolated  and  unim- 
portant glaciation  in  the  mountainous  regions." 

After  a  careful  study  of  the  geological  data  collected  on  th& 
mainland  and  the  New  Siberian  Islands,  Tcherski  finally  concludea 
(p.  474)  that  the  southward  retreat  of  the  North-Asiatic  fauna  wa& 
continued,  though  very  slowly,  throughout  the  Pleistocene  Epoch 
without  breaks  or  fluctuations,  even  during  the  time  of  the  most 
important  glacial  developments  in  Europe.  At  last  the  frosts  gradually 
penetrated  the  soil,  and  the  former  haunts  of  the  large  Ungulates, 
were  then  probably  only  visited  during  the  summer  migrations.  In 
exceptional  cases  the  carcases  of  mammoths,  musk  oxen,  and  other 
animals  were  preserved  in  the  frozen  soil  of  these  northern  latitudes 
to  the  present  day,  and  there,  what  are  now  Arctic  species,  had 
undoubtedly  lived  together  with  those  of  southern  origin. 

Very  similar  views  were  held  by  Brandt,  who  was  probably  the^ 
highest  authority  on  the  Siberian  fauna.  He  was  of  opinion  (12,. 
p.  249)  that  the  northern  half  of  Asia  was  inhabited  already  in  Tertiary 
times  by  the  present  fauna,  with  the  addition  of  several  species  now 
extinct,  and  that  Europe  and  Asia  subsequently  underwent  a  change 
of  climate.  In  consequence  of  the  increasing  cold  the  vegetation 
of  Northern  Asia  suffered  severely,  and  both  plants  and  animals 
migrated  during  the  Glacial  Period  towards  the  south  and  west,, 
where  they  found  more  genial  conditions. 

Against  these  views  of  Tcherski  and  Brandt,  it  might  be  urged 
that,  as  certainly  the  bone  beds  in  the  Liakov  Islands  (New  Siberinn 
Islands)  rest  upon  a  solid  layer  of  ice  of  nearly  seventy  feet  thick, 
the  Mammals  must  have  migrated  north  after  the  amelioration  of  th& 
Arctic  climate  which  prevailed  there  during  the  formation  of  this  ice, 
Asa  rule,  however,  these  layers  of  ice  contain  seams  of  mud  and  sand^ 
and  it  has  been  suggested  by  Dr.  Bunge,  who  visited  the  New  Siberian 
Islands  recently  at  the  instance  of  the  Imperial  Academy  of  St. 
Petersburg,  that  the  ice  has  formed,  and  is  still  forming,  in  fissures, 
of  t^e  earth  (15).  To  look  upon  these  so-called  glaciers  as  fossil 
ice,  and  as  having  survived  from  the  Glacial  Period  to  the  present 
day,  is  a  view  which,  therefore,  lacks  confirmation. 

During  the  earlier  part  of  the  Pleistocene  Epoch  in  Siberia  there 
occurred  a  marine  transgression  in  North-western  Siberia,  and  to  judge^ 
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from  the  numerous  lacustrine  and  fluviatile  deposits  in  the  low  grounds, 
the  country  seems  to  have  been  studded  with  numerous  lakes. 
Prof.  J.  Qeikie  informs  us  (35  a,  p.  699)  that  the  Hain-Hai  or  great  Dry 
8ea  in  Central  Asia  was,  during  Glacial  times,  a  much  better  watered 
region  than  it  is  now.  We  hare  also  strong  evidence  that  the  Caspian, 
towards  the  commencement  of  the  Pleistocene  Epoch,  extended  not 
-only  considerably  further  north,  but  also  further  to  the  east,  and  was 
indeed  joined  to  the  Sea  of  Aral.  The  slight  extension  of  local 
glaciers  in  the  Siberian  mountains,  during  those  times,  does  not, 
therefore,  indicate  a  cold  climate,  but  is  the  natural  result  of  the 
more  humid  conditions  which  prevailed  in  Siberia.  Tcherski  thinks 
that  there  is  no  evidence  to  show  that  the  Siberian  rivers  formerly 
flowed  in  a  different  direction  from  that  at  present,  as  has  been 
supposed  by  Sir  Henry  Howorth  (40  b)  to  have  been  the  case. 

Eastern  Siberia  seems  to  have  been  more  elevated  than  it  is  at 
present,  for  the  New  Siberian  Islands  must  have  been  joined  to  the 
continent.  A  considerable  area  in  the  Behring  Straits  was  also 
raised  above  sea-level,  so  as  to  unite  Asia  and  North  America.  JBy 
means  of  this  land-connexion,  the  red-deer,  mammoth,  grisly  bear, 
and  other  large  Mammals  migrated  across  to  the  New  World ;  and,  on 
the  other  hand,  Asia  received  the  woodland  caribou,  and  possibly  also 
the  horse,  in  exchange.  An  enormous  extension  of  the  Siberian  fauna 
evidently  occurred  in  later  Pliocene  times ;  but,  nevertheless,  there 
is  strong  evidence  for  the  assumption  that  no  direct  emigration  to 
Central  Europe  took  place  then.  An  indirect  emigration,  which  will 
be  referred  to  more  fully  later  on,  did,  however,  occur  to  some  extent. 

A  southern  variety,  Zepus  europaus  medtterranetM,  of  the  common 
European  hare  inhabits  the  Mediterranean  region  ;  and  since  it  reached 
tlie  islands  of  Corsica  and  Sardinia  and  also  Noi-them  Africa,  which 
-can  be  clearly  demonstrated  to  have  been  separated  from  tHe  mainland 
of  Europe  at  a  comparatively  early  geological  period,  it  must  have 
migrated  from  Asia  much  before  its  more  northern  relative.  We 
have  a  similar  case  in  the  bullfinch  {Pyrrhula  europaa),  with  the 
difference  that  it  wandered  a  good  deal  further  than  the  Mediterranean 
hare.  On  its  arrival,  in  the  extreme  western  limit  of  the  Mediterra- 
nean, it  turned  north  and  invaded  even  the  British  Islands,  and 
spread  also  into  Western  Germany  from  France.  But  a  larger  form^ 
known  as  the  Kussian  bullfinch  {Pyrrhula  major),  emigrated  from 
^Siberia  at  a  later  period,  and  occupied  the  greater  part  of  Central  and 
Eastern  Europe. 

I  mentioned  already,  on  a  previous  occasion  (76  c,  p.  436-474), 
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that  tliis  migration  passed  across  a  land-connexion  which  united  Asia 
Minor  and  Greece,  but  that  the  later  Siberian  one  took  a  very  dif- 
ferent course,  as  we  shall  see  presently. 

Now,  several  naturalists,  who  have  studied  the  problem  of  the 
former  Siberian  emigration  of  Ifammals,  have  felt  that  if  the  physical 
geography  of  Eastern  Europe  in  later  Pliocene  times  had  been  what  it 
is  at  present,  we  should  have  some  evidence  in  that  region  of  a  migra- 
tion from  Asia.  But  in  the  older  strata  no  Sibenan  Mammals  are  to 
be  met  with,  and  it  has  been  suggested  that  nothing  less  than  a  very 
formidable  barrier  could  have  prevented  the  Siberian  fauna  from  in- 
vading the  neighbouring  continent. 

I  think  the  distinguished  Kussian  zoologist,  Prof.  Brandt,  was  the 
first  to  draw  attention  to  this  circumstance.  In  referring  to  the 
former  occurrence  of  mammoths  in  Northern  Siberia,  he  says  (12, 
^.  86)  : — "  The  large  extension  of  forests  in  the  north  may  have  taken 
place  at  a  time  when  an  arm  of  the  sea  stretched  from  the  Aralo- 
<>*aspian  to  the  Arctic  Ocean,  and  conducted  warm  water  to  it  from 
Central  Asia.  The  gradual  disappearance  of  this  connexion  may  have 
induced  a  steady  decrease  of  warmth  in  Northern  Asia,  so  that  ice  and 
frozen  soils  formed,  which  lowered  the  temperature  still  more.  All 
this  may  have  happened  at  the  time  the  Glacial  Period  commenced  in 
Europe.  The  large  Mammals  of  Northern  Asia  migrated  southward  in 
consequence  of  the  deleterious  influence  of  the  cold  on  the  vegetation 
in  the  north.  From  there,  they  were  now  able  to  gradually  proceed 
west,  as  the  arm  of  the  sea,  which  formerly  liad  prevented  extension 
of  range  in  that  direction,  had  disappeared."  Prof.  Boyd  Dawkins 
-expressed  himself  in  very  similar  language,  a  year  later  (22<?),  as 
follows: — "Before  the  lowering  of  the  temperature  in  Central  Europe 
the  sea  had  already  rolled  through  the  low  country  of  Bussia,  from 
the  Caspian  to  the  White  Sea  and  the  Baltic,  and  formed  a  barrier  to 
western  migration  to  the  Arctic  Mammals  of  Asia." 

But  the  view  of  Professor  Dawkins  differs  from  that  of  Prof. 
Brandt,  and  also  from  that  of  Mr.  Koppen  (53,  p.  42),  who  likewise  be- 
lieved in  a  connexion  between  the  Caspian  and  the  Arctic  Ocean,  in  one 
material  point,  in  so  far  that  he  places  his  connexion  to  the  west  of 
the  Ural  Mountains  instead  of  to  the  east.  Since  Tcherski  has  shown 
that  Western  Siberia  is  largely  covered  by  freshwater  deposits,  the 
assumption  that  the  Aralo-Caspian  had  been  in  direct  communication 
with  the  Arctic  Ocean,  as  recently  as  the  Pliocene  Epoch,  can  no 
longer  be  maintained ;  but,  as  we  shall  see  presently,  there  is  some 
evidence  in  favour  of  a  European  connexion  between  the  two  seas. 
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Some  of  those  who  take  for  granted  tliat  huge  glaciers  overran 
Northern  and  Central  Europe  in  early  Pleistocene  times  will  he  more 
inclined  perhaps  to  favour  the  view  that,  if  there  existed  any  harrier 
shutting  out  the  Siberian  fauna  from  Europe,  this  took  the  form  of  a 
glacier.  This  indeed  is  the  opinion  expressed  hy  Bogdanov,  who  in- 
forms us  (9,  p.  26)  that  an  immense  glacier,  covering  the  greater 
port  of  the  Ural  Mountain,  prevented  the  Siberian  fauna  from  entering 
Europe,  while  a  northern  fauna,  including  the  reindeer,  spread  from 
Scandinavia,  as  fur  south  as  the  Pyrenees. 

To  judge  from  the  mildness  of  climate  in  Siberia,  during  the  Plio- 
cene and  even  during  the  greater  part  of  the  Pleistocene  Epoch,  it  is 
extremely  unlikely  that  Bogdanov's  theory  could  he  correct.  The 
banier,  if  there  was  one,  must  have  been  of  a  character  not  at  variance 
with  the  temperate  climate,  evidently  prevailing  in  Northern  Asia  in 
Pliocene  times.  As  I  mentioned  before,  there  is  not  only  evidence  in 
favour  of  such  a  barrier,  but  also  that  it  was  of  an  aqueous  nature. 
As  the  existence  or  non-existence  of  this  barrier  plays  an  important 
role  in  the  history  of  the  Siberian  migration,  it  is  necessary  for  me  to 
dwell  on  this  subject  for  some  little  time  before  following  the  final 
entry  of  the  fauna  on  European  soil. 

Professor  Karpinski  mentions  (47,  p.  183)  that,  during  the  first  halt 
of  the  post-Tertiary  (or  Pleistocene)  Epoch  a  large  brackish  inland  sea 
covered  the  south-eastern  poi-tion  of  Russia.  This  not  only  included 
the  whole  of  the  Caspian  and  the  Sea  of  Aral,  which  were  connected 
with  one  another,  but  it  stretched  far  to  the  north  of  their  present  boun- 
daries, as  far  indeed  as  the  mouth  of  the  Kama,  in  Northern  Bussia  (see 
mnp  on  opposite  page).  This  vast  inland  sea  communicated  probably 
by  a  system  of  lakes  and  channels,  with  the  Northern  Ocean.  Professor 
Karpinski's  last  assumption  is  based  on  the  occurrence  in  the  Caspian 
of  some  Arctic  marine  forms  of  life,  but  he  does  not  consider  that  their 
presence  warrants  the  belief  in  a  direct  communication  between  it  and 
the  Arctic  Ocean.  Unfoi-tunately  Professor  Sars  has  not  quite  com- 
pleted his  investigations  into  the  Crustacean  fauna  of  the  Caspian,  but 
what  has  been  known  for  many  years  of  its  general  facies,  has  lead 
many  naturalists  to  conclude  that  a  direct  communication  between  the 
inland  sea  and  the  ocean  must  have  taken  place  in  comparatively 
recent  times.  As  Professor  Sars  in  the  *'  Crustacea  Caspia"  (75ft,  p. 
401)  remarks,  '^  The  Mysidae  are  generally  regarded  as  being  of  true 
marine  origin,  and  of  this  family  eiglit  species  are  now  known  from 
the  Caspian,  half  of  which  also  occur  in  the  Black  Sea."  Of  the  Order 
Cumacea,  which  is  exclusively  maiine,  ten  species  are  described  in 
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Professor  Sars'  work,  but  none  of  these  or  the  Mysidae  seem  to  range 
l)eyond  the  Black  Sea.  It  was  formerly  believed  that  Mysis  relicta 
of  the  Arctic  Ocean,  inhabited  the  Caspian,  but  this  does  not  appear 
to  be  the  case ;  however,  the  northern  marine  Isopod,  Idotea  entomon 
has  been  shown  to  exist  in  it.  Moreover,  a  closely  allied  form  of  the 
Arctic  seal,  viz.  Fhoca  ca9piea,  lives  in  the  Caspian,  while  the  Caspian 
herring  {Clupea  easpiea)  is  related  to  the  northern  herring,  and  a 
still  more  closely  allied  species,  Clupea  ponttea,  occurs  in  the  Black 
Sea. 


4. — ^Map  of  Eoiopeaii  Biuaia  (after  KarBpiiuki).  The  faintly  dotted  parts 
indicate  the  former  extenBion  of  land-ice,  the  stroDgly  dotted  ones 
represent  the  Aralo-Caepian  and  other  post- Pliocene  basins. 

These  latter  species  are  certainly  of  northern  origin,  but  of  the 
drustacea  mentioned  by  Professor  Sars,  we  can  only  say  that  they  have 
<5ertainly  descended  from  marine  ancestors.  The  probability,  however, 
is  strongly  in  favour  oE  their  having  entered  the  Caspian  area  from  the 
north,  since  it  has  been  proved  by  Professor  Suess  (83,  vol.  i,  p.  437) 
that  the  Black  Sea  and  Caspian  were,  until  quite  recent  times,  certainly 
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up  to  the  post-Glacial  Period,  separated  from  the  Meditenaneon^ 
Whether  the  Caspian  was  even  after  that  time  connected  with  the 
Mediterranean  indirectly  through  the  Black  Sea  appears  somewhat 
problematienl. 

I  think  we  have  therefore  grounds  for  the  helief,  from  purely 
faunistic  reasons,  that  the  Aralo-Caspian,  which  was  prohahly  joined 
to  the  Black  Sea,  was  actually  connected  with  the  Arctic  OceaUy. 
or  at  least  that  part  of  it  known  as  the  White  Sea,  during  the 
earlier  part  of  the  Pleistocene  Epoch.  Mr.  Jamieson  came  to  a 
similar  conclusion  on  metereological  grounds  (41).  As  heat  and  dry- 
ness were  much  lessened  during  the  Glacial  Period,  he  thought  there 
must  have  resulted  a  much  smaller  evaporation  from  such  inland  sea» 
as  the  Black  Sea  and  the  Caspian.  The  level  would  therefore  have 
risen,  until  their  surplus  waters  were  discharged  along  the  east  flank 
of  the  Ural  Mountains  into  the  Arctic  Ocean.  This  view  presupposes 
a  cold  climate  over  Central  Bussia,  but  as  we  have  seen  that  the 
temperature  must  have  been  more  equable  and  perhaps  even  milder 
than  at  present,  the  waters  of  the  inland  sea  for  this  reason  did  not 
overflow  at  all.  On  the  contrary,  the  large  Russian  inland  sea  was. 
merely  a  remnant  of  a  still  larger  sea  reaching  west  as  far  as  Croatia, 
during  the  early  Pliocene  Epoch.  Evaporation  in  fact  exceeded  pre- 
cipitation, just  as  it  does  at  present  in  the  Mediterranean,  with  the 
result  that  as  soon  as  the  junction  between  the  southern  and  the 
northern  seas  was  effected,  a  steady  current  began  to  flow  from  the 
latter  to  the  former. 

We  are  told  by  Professor  Karpinski  (47,  p.  182),  that  at  the  time 
when  the  Aralo-Caspian  Sea  extended  north  as  far  as  the  Kama  River, 
huge  glaciers  descended  from  the  Scandinavian  Mountains  across  the 
Russian  plains  similar  to  those  now  being  formed  in  Greenland.  Traces 
of  this  southward  extension  have  been  met  with  as  far  south  as  the 
51st  parallel  of  latitude.  Professor  Eorpinski  and  the  majority  of 
Continental  geologists  are  of  opinion  that  the  bonlder-clay  or 
"  Geschiebe-Mergel,"  covering  not  only  Northern  Russia,  but  a 
large  part  of  Germany,  represents  the  ground-moraine  of  these 
huge  glaciers  referred  to.  If  they  are  contemporaneous,  therefore, 
with  the  above-mentioned  Caspian  deposits,  it  is  perfectly  clear  that 
the  sea  in  which  the  latter  were  laid  down  could  not  have  communis 
cated  with  the  White  Sea,  nor  does  it  seem  to  me  possible  how  a 
temperate  climate  could  have  existed  in  Siberia,  whilst  the  whole  of 
Northern  Europe  was  shrouded  in  a  mantle  of  ice.  It  might  be  urged 
that  the  Caspian  deposits  are  not  contemporaneous  with  the  boulder- 
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clay.  Mr.  Sjogren  (78),  however,  has  shown  that  hitherto  all  tlie^ 
obserTations  have  pointed  to  the  fact  that  the  former  do  not  overlia 
the  bonlder-clay,  but  occur  side  by  side,  a  circumstance  which  cer* 
tainly  speaks  for  the  contemporaneousness  of  the  two  foimations. 

We  have  to  choose  consequently  between  one  of  two  alternatives — 
either  Northern  Russia  was  covered  by  a  mass  of  ice,  and  then  Siberia 
must  have  been  practically  uninhabitable,  or  the  climate  of  both 
Europe  and  Siberia  were  more  temperate  than  they  are  now.  In  the 
face  of  the  numerous  works  which  have  been  written  in  recent  years 
by  Prof.  J.  Geikie,  Prof.  Penck,  Mr.  Falsan,  Prof.  Bonney,  and  many 
.  other  distinguished  geologists,  on  the  proofs  of  a  cold  and  even  Arctic 
climate  in  Europe  during  the  Glacial  Period,  it  may  seem  futile  to 
doubt  what  is  put  forward  as  a  well-establislied  fact.  But  with 
Tcherski  I  have  been  led  to  conclude,  that  Siberia  had  a  compara- 
tively mild  climate  in  Pleistocene  times.  Northern  Europe  could 
not — that  being  the  case — have  been  glaciated  in  tlie  manner  above 
described.  Before  following  the  migrations  of  the  Siberian  fauna  to 
Europe,  I  must  therefore  dwell  for  a  little  while  on  the  origin  of  the 
Continental  boulder- clay. 

What  is  now  looked  upon  as  such  an  established  fact,  was  ex^ 
plained  in  quite  a  different  manner  fifty  years  ago.  Murchison, 
de  Yemeuil,  and  von  Keyserling,  who  studied  these  identical  Brussian 
boulder-clays,  which  are  now  regarded  as  ground  moraines  of  huge 
glaciers,  came  to  the  conclusion  that  they  were  laid  down  by  the  sea, 
and  as  regards  the  origin  of  these  clays  the  following  is  their  verdict 
(59,  p.  536) : — **  If,  as  we  beHeve,  it  is  impossible  to  imagine  that 
the  detritus  in  question  should  have  been  carried  across  the  Baltic 
Sea,  and  from  the  level  of  that  sea  several  hundred  miles  up  the 
streams,  under  any  conceivable  terrestrial  conditions,  it  follows  from 
these  considerations  alone  that  all  theories  to  account  for  the  move- 
ment of  such  bodies  over  the  dry  surface  of  the  earth  are  inadmissible. 
The  hypothesis  of  glaciers  advancing  up-hill  for  the  distance  of  700- 
800  miles  involves,  in  fuct,  a  physical  absurdity."  The  present 
champion  of  the  theory  of  the  marine  origin  of  the  boulder-clay  in 
Geimany,  Mr.  Berendt  has,  in  a  lengthy  essay,  published  about  sixteen 
years  ago,  given  his  reasons  for  still  adhering  to  the  old  views  (6). 

A  good  many  of  the  facts  brought  forward  by  this  writer  seem  to 
be  equally  well  explained  by  either  the  terrestrial  or  the  marine 
theory;  but  Prof.  Penck  (66^)  in  an  article,  written  in  answer  to 
Mr.  Berendt,  certainly  adduces  several,  which,  I  believe,  have  never 
been  satisfactorily  elucidated  by  the  marine  mode  of  origin  of  the^ 
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boulder-clay,  sucli  as  tho  occurrence  of  giant  kettles,  the  absence  of 
marine  shells  over  large  tracts  of  country,  &c. 

According  to  Prof.  J.  Geikie  (35a,  p.  432),  tho  boulder-clay  which 
has  been  traced  over  a  vast  area  in  Northern  Europe,  exactly  resembles 
in  all  important  particalars  the  similar  accumulations  met  with  in  the 
British  Islands.  They  resemble  one  another  also  in  the  occasional 
occurrence  of  sea-shells,  the  frequent  appearance  of  bedded  deposits, 
and  the  often  inexplicable  course  taken  by  boulders  from  their  sourci; 
of  origin.  It  is  well,  therefore,  to  weigh  the  words  recently  uttered 
by  Prof.  Bonney  (10  a,  p.  280)  before  rushing  to  tlie  conclusion  that 
this  boulder-clay  necessarily  represents  a  ground  moraine.  "The 
singular  mixture,"  he  says,  ''  and  apparent  crossing  of  the  paths  of 
boulders,  as  already  stated,  are  less  difficult  to  explain  on  the  hypo- 
thesis of  distribution  by  floating  ice  than  on  that  of  transport  by  land- 
ice,  because,  in  the  former  case,  though  the  drift  of  winds  Bnd  currents 
would  be  generally  in  one  direction,  both  might  be  varied  at  par- 
ticular seasons.  So  far  as  concerns  the  distribution  and  thickness  of 
the  glacial  deposits,  there  is  not  much  to  choose  between  either  hypo- 
thesis ;  but  on  that  of  land-ice  it  is  extremely  difficult  to  explain  the 
intercalation  of  perfectly  stratified  sands  and  gravels  and  of  boulder- 
clay,  as  well  as  the  not  infrequent  signs  of  bedding  in  the  latter." 
The  view  of  the  marine  origin  of  the  British  boulder-clay  has  been 
most  carefully  worked  out  by  Mr.  Mellard  Keade  (71),  whilst  Mr. 
Bulman  (145)  brought  forward  some  additional  objections  to  the  ter- 
restrial liypothesis.  Sir  Henry  Ho  worth  (40  a)  has  gathered  together 
a  surprising  number  of  facts  in  favour  of  the  marine  theory,  and  has 
embodied  his  wide  knowledge  of  glacial  geology  in  a  work  which  is 
quite  a  storehouse  of  information.  With  his  conclusions,  however,  I 
cannot  agree.  It  seems  to  me  that  the  distribution  of  the  drift  can 
be  explained  without  invoking  a  great  diluvial  catastrophe. 

I  think  that  I  shall  be  able  to  advance  some  additional  evidence  in 
favour  of  the  view  that  the  boulder-clay  of  Europe  is  a  marine  deposit, 
and  that  Northern  Russia  and  Germany  were  not  covered  by  glaciers 
during  the  Pliocene  or  Pleistocene  Epochs. 

It  has  been  urged  by  many  writers,  both  on  zoological  and  geo- 
logical grounds,  that  at  some  time  during  tlie  Pleistocene  Epoch,  or 
perhaps  even  later,  the  White  Sea  and  the  Baltic  were  joined  across 
Northern  Russia,  and  that  then  also  the  lowlands  of  Northern 
Germany,  and  those  of  Sweden  and  Norway  were  partially  flooded. 
The  zoological  evidence  alone,  that  such  a  junction  has  taken  place, 
within  recent  geological  times,  is  very  strong  indeed. 
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The  Arctic  seal  {Phoea  annelhta),  which,  as  we  have  learned,  is 
closely  allied  to  the  Caspian  seal,  is  also  found  in  the  Qulf  of  Bothnia, 
and  in  Onega  and  Ladoga  lakes,  hut  is  quite  ahsent  from  the  remainder 
of  the  Baltic  and  the  west  coast  of  Scandinavia.  We  have  a  similar 
case  of  distrihution  in  the  four-homed  sting-fish  {Cottva  quadricomis) 
which  inhabits  the  White  Sea  and  then  again  the  Baltic  as  far  south 
as  Gothland,  and  also  the  lakes  Wetter  and  Wener  in  Sweden,  but 
does  not  occur  on  the  west  coast  of  Scandinavia.  Its  principal  food 
consists  in  the  isopod  IdoUa  entomony  which  also  inhabits  the  Caspian, 
and  is  a  typical  marine  form.  It  occurs  in  many  of  the  Russian, 
Finnish,  and  Swedish  lakes,  and  also  in  the  Baltic,  but  is  absent  from 
the  west  coast  of  Scandinavia.  Perhaps  the  best  known  form,  with  a 
similar  range,  is  the  schizopod  Mysis  relieta.  It  is  clearly  a  descen- 
dant from  the  Arctic  Mysit  oculata,  of  which  it  was  formerly  con- 
sidered a  mere  variety.  The  amphipods,  Qammaracanthua  relietus  and 
Pontoporeia  afflnisy  are  two  additional  well-known  Arctic  Crustaceans, 
whose  European  range  differs  but  little  from  those  above  mentioned. 
But  there  are  others  (see  Dr.  Norquist's  writings  (64)). 

Rudolph  Leuckart  first  applied  the  name  '^  Reliktenseen  "  to  such 
lakes  as  the  north  Russian  ones  and  the  Swedish,  containing  marine 
organisms,  and  supposed  to  liave  been  flooded  by,  or  to  have  been  in 
close  connexion  with  the  sea  at  some  former  period.  Loven,  0.  Peschel, 
and  others  worked  out  his  views  more  in  detail,  and  strengthened  his 
position  in  regard  to  the  Reliktenseen.  More  recently  Dr.  Norquist 
(64)  strongly  defended  these  views,  and  so  has  Prof.  Sars  (75  a, 
p.  124),  who  remarks,  when  referring  to  Pontoporeia  afflnie,  that  "it 
constitutes  most  probably  a  remnant  of  the  ancient  Arctic  fauna, 
existing  off  the  coasts  of  Europe  and  North  America  during  the  Glacial 
Period,  a  part  of  which  still  remains  in  the  more  isolated  marine 
basins,  as  the  Baltic ;  whereas  another  part,  by  the  subsequent  rising 
of  the  land,  was  left  behind  in  some  of  the  lakes,  where  the  present 
species,  under  certain  circumstances,  was  enabled  to  adapt  itself  to 
live  in  purely  fresh  water." 

While  recognizing  the  claims  of  some  of  the  Swedish  lakes  to  be 
looked  upon  as  *'  Reliktenseen,"  Prof.  Credner  (19)  denies  altogether 
that  either  the  Onega  or  the  Ladoga  lakes  can  be  regarded  as  belong, 
ing  to  that  class,  or  indeed  that  the  Baltic  ever  had  any  connexion 
with  the  White  Sea.  Moreover  he  does  not  believe  that  the  occur- 
rence of  marine  organisms  in  inland  lakes  can  be  adduced  as  a  convinc- 
ing proof  of  the  marine  origin  of  such  lakes.  His  chief  contention 
against  the  relic  theory  is  the  fact  that  marine  molluscs  are  entirely 
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absent  from  the  relic  lakes.  Had  Prof.  Credner  been  acquainted  with 
Prof.  Sollas*  ingenious  explanation  of  the  origin  of  freshwater  faunas 
(79),  no  doubt  he  would  have  greatly  modified  his  views.  Dr.  Sollas 
shows  that  all  freshwater  organisms  in  their  early  stages  of  develop- 
ment are  provided  either  with  some  process  enabling  them  to  attach 
themselves  to  a  foreign  object,  or  that  they  pass  this  period  within 
the  body  of  the  parent.  This  is  a  provision  of  nature  to  prevent 
freshwater  organisms  from  being  floated  out  to  the  sea,  where  they 
would  perish,  until  they  have  reached  maturity,  and  can  cope  with 
floods  and  currents.  But  the  larvsB  of  marine  moUusca  are  all  free- 
swimming.  They  are  a  prey  to  the  slightest  current,  and  have  no 
chance  of  settling  down  in  freshwater  lakes  permanently,  unless  a 
radical  change  were  to  take  place  in  their  mode  of  development. 

To  judge  from  the  relic  fauna  in  the  North  European  lakes,  we 
may  safely  assume  that  the  area  occupied  by  the  plains  in  the  extreme 
north  of  Russia  and  in  Finland  and  Sweden  was,  in  recent  geological 
times,  occupied  by  the  sea.  But  we  have  still  to  take  into  conside- 
ration the  views  expressed  by  geologists  on  this  subject  from  purely 
geological  evidence. 

I  have  already  mentioned,  what  Murchison,  de  Yemeuil,  and  von 
Keyserling's  opinions  were  on  this  point.  In  speaking  of  some  Arctic 
shell-beds,  which  underlie  the  boulder-clay  on  the  coast-lands  of  the 
Baltic,  Prof.  J.  Qeikie  (35  a,  p.  442)  remarks  : — "  It  would  seem,  then, 
that  before  the  deposition  of  the  lower  boulder-clay  of  those  regions, 
the  Baltic  Sea  had  open  communication  with  the  German  Ocean. 
Some  geologists  have  supposed  that  the  Arctic  fauna  of  the  East 
Prussian  clay-beds  may  have  immigrated  from  the  north  rather  than 
from  the  west.  But  [there  is  no  direct  evidence  that  the  lands  lying 
between  the  Baltic  and  the  White  Sea  were  under  water  during  the 
formation  of  the  shell-bed  in  question.''  Prof.  J.  (Qeikie,  however, 
admits  that  at  a  later  period  the  Baltic  and  White  Sea  were  joined : — 
"  The  dissolution,"  he  says  (p.  486),  **  of  the  great  Baltic  glacier  was 
accompanied  and  followed  by  the  depression  of  a  considerable  portion 
of  the  Scandinavian  peninsula.  Communications  thus  obtained  between 
the  North  Sea  and  the  Baltic  by  one  or  more  straits  across  Central 
Sweden,  and  there  was  likewise  wide  communication  between  the 
Baltic  and  the  White  Sea,  by  way  of  Lakes  Ladoga  and  Onega." 

The  assumption  that  the  Arctic  mollusca  were  admitted  from  the 
Atlantic  to  the  German  Ocean  before  the  deposition  of  the  lower 
boulder  clay,  and  then  found  their  way  into  the  Baltic,  is  altogether 
unwarranted,  as  I  shall  show  later  on.     It  is  extremely  probable  that 
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Scotland  was  connected  with  Scandinavia  till  a  much  more  recent 
period  (see  p.  441).  It  is  likely,  therefore,  that  a  marine  transgression 
from  the  White  Sea  took  place  at  the  time  when  the  Aralo-Caspian 
extended  much  further  north  than  its  present  boundaries,  that  the 
Arctic  mollusca  migrated  from  the  Arctic  Ocean  direct  to  the  Baltic, 
where  the  pre-  Glacial  deposits  exhibit  a  curious  intermingling  of  the 
ancient  southern  fauna  with  the  newer  immigrants  from  the  north. 


5.— Map  showing  land-connexion  between  Europe  and  Greenland  in  later 
Pliocene  times  (marked  white). ^  The  shaded  parts  were  covered 
by  the  sea  at  that  time. 

Deposits  containing  Arctic  marine  mollusca  were  also  discoyered  below 
the  boulder-clay  near  the  shores  of  the  White  Sea,  another  proof  of 
the  former  extension  of  the  Arctic  Ocean  in  this  direction. 

I  can  only  allude  at  present  to  an  important  feature  in  the  physical 
geography  of  Noi-thern  Europe,  which  will  be  dealt  with  more  fully 

^  During  depositiun  of  lower  continental  boulder-clay,  or,  we  might  say,  in 
pre-Forest-bed  times. 
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(p.  473),  viz.^  the  former  continuation  of  the  Scandinayian  coast- line 
in  a  north-westerly  direction  to  Spitsbergen  and  North  Greenland 
(see  map,  p.  461).  The  cold  waters  of  the  Arctic  Ocean  did  not  com- 
municate at  all  with  the  Atlantic  at  the  time  when  the  above-mentioned 
changes  occurred  in  Northern  Europe,  but  they  poured  into  the  Baltic 
and  the  German  Ocean,  which  was  then  a  closed  bay,  and  brought 
with  them  the  characteristic  fauna  of  the  Arctic  regions. 

The  Aralo-Caspian  communicated  with  this  large  northern  sea, 
which  had  formed  on  the  North  European  lowlands,  and  which  we 
may  call  the  "  North  European  Ocean,"  at  a  time  immediately  pre- 
ceding the  deposition  of  the  upper  boulder-clay.  But  the  barrier  which 
prevented  the  Siberian  fauna  from  entering  Europe  was  the  strait  or 
straits  which  connected  the  two  seas.  We  can,  therefore,  accurately 
fix  the  period  of  the  beginning  of  the  migration,  for  it  must  have 
occurred  as  soon  as  this  barrier  disappeared ;  or,  if  we  are  able  to 
ascertain  stratigraphically  the  first  appearance  of  the  Siberian  immi- 
grants in  Central  Europe,  the  disappearance  of  the  barrier  must  have 
immediately  preceded  that  period. 

Thanks  to  the  researches  of  Prof.  Nehring  (62^),  who  gives  us  a 
vivid  picture  of  Siberian  life  in  Europe  as  reconstructed  from  his 
discoveries  of  vast  stores  of  fossil  remains  in  Northern  Germany,  we 
now  know  that  the  migration  from  Asia  took  place  undoubtedly  after 
the  deposition  of  the  lower  boulder-clay,  or,  as  we  might  say,  after 
the  first  Glacial  Period.  Prof.  Nehring  (625,  p.  223)  seems  inclined  to 
think  that  the  migration  occurred  immediately  after  the  deposition  of 
the  lower  boulder-clay,  that  is  to  say,  during  the  Interglacial  phase  of 
the  Glacial  Period.  Prof.  Penck  agrees  with  him  in  so  far  as  that  he 
regards  the  "Loess"  in  which  these  remains  are  found  as  belonging 
to  the  Interglacial  Age  (66<?,  p.  15).  However,  we  also  know  that 
in  England  remains  of  Siberian  Mammals  occur  from  the  Forest-bed 
upward,  whilst  none  are  found  in  older  strata.  It  seems  safe  to 
conclude,  therefore,  that  the  Siberian  migration  took  place  after  the 
deposition  of  the  lower  continental  boulder-clay,  and  during  or  just 
previous  to  the  formation  of  the  Forest-bed.  But  the  latter  has  been 
lately  recognized  as  a  pre-Glacial  formation,  and  it  certainly  underlies 
the  English  boulder-clay.  How  can  we  then  reconcile  these  two 
apparently  so  very  contradictory  conclusions — that  a  migration  which 
uudoubtedly  set  out  from  the  East  arrived  in  Western  Europe  before 
it  reached  Central  Europe  ? 

I  have  shown  in  a  previous  Paper  (76<?,  p.  448)  that  such  was 
certainly  the  case  with  some  Southern  Asiatic  Mammals,  which  entered 
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Europe  from  Greece,  and  migrated  along  the  Mediterranean  coast  to 
Tl'orthem  Africa  at  a  time  when  a  land-bridge  still  existed  between 
it  and  Southern  Italy,  and  then   recrossed  again  to  Spain,  where  at 
last  they  turned  north  to  appear  in  Western  Europe,  without  haying 
croBsed  the  central  parts  of  the  continent.     Such,  however,  could  not 
possibly  have  been  the.  course  of  migration  of  the  Siberian  Mammals, 
since  they  are  not  found  in  Southern  Europe  or  in  North  Africa. 
Hence  one  of  the  two  ulternatiyes  must  be  accepted,  either  some 
radical  mistake  has  been  made  in  the  preyious  arguments,  or  the 
Forest-bed  is  an  Interglacial  deposit,  and  contemporaneous  with  the 
*'  Loess  "  formation  in  which  the  Siberian  animals  have  been  discovered 
in  Northern  Germany.     I  believe  in  the  latter  hypothesis.     If  this 
view  should  be  correct,  the  whole  of  the  British  Pliocene  strata  or  a 
portion  of  them,  must  be  of  the  same  age  as  the  lower  continental 
boulder-clay.     The  marine  fauna  which  made  its  way  west  from  the 
Arctic  Oc^an  across  the  North  Eussian  plains,  and  reappeared  again 
on  the  Baltic  coasts  just  before  the  deposition  of  the  boulder-clay, 
must  have  entered  the  German  Ocean  and  left  its  traces  behind  in 
the  strata  which  formed  on  the  east  coast  of  England.     And  this  is 
pi'ecisely  what  occurred.     **  In  the  oldest  member  of  the  Pliocene 
system,"  remarks  Prof.  J.  Geikie  (35  a,  p.  829),  '4n  the  Coralline 
Crag,  the  general  facies  of  the  fauna  clearly  indicates  a  warm,  tempe- 
rate climate,  for  all  the  living  species  are  southern  forms.     In  the 
Reg  Crag,  however,  northern  forms  begin  to  appear,  and  increase  in 
numbers  as  we  pass  upwards  to  the  higher  members,  while  at  the  same 
time  the  extinct  and  southern  forms  gradually  die  out."     If  the  view 
that  the  Eorest-bed  represents  an  Interglacial  deposit  is  correct,  as 
indeed  has  already  been  suggested  by  Professor  Geikie  (85  a,  p.  479), 
the  whole  of  the  newer  British  Pliocene  is  synchronous  with  the 
lower  continental  boulder-clay.     I  will  not  dwell  on  this  subject  any 
longer,  as  it  will  be  more  fully  dealt  with  later  on,  but  in  the  succeed- 
ing pages  a  good  many  facts  in  support  of  this  theory  will  be  brought 
forward. 

Let  us  once  more  return  to  Eastern  Europe.  It  will  be  objected  to 
that,  thougli  there  may  be  evidence  of  a  marine  trangression  from 
the  Arctic  Ocean  before  the  lower  boulder-clay  was  laid  down,  there 
are  such  cogent  reasons  for  believing  in  the  terrestrial  origin  of  the 
latter,  that  the  marine  connexion  between  the  Aralo-Caspian  and  the 
White  Sea  which  formed  a  barrier  to  tbe  passage  of  the  Siberian  fauna 
could  no  longer  have  existed.  Foremost  among  the  objections  to  the 
theory  of  the  marine  origin  of  this  boulder-clay  is  the  absence  of 
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marine  shellB  in  this  deposit  throughout  almost  the  whole  of  Rusaia, 
and  the  fact  that  the  boulders  from  Scandinavia  evidently  travelled 
steadily  in  a  south-easterly  direction  for  a  considerable  time. 

Thepeculiar  conditions  of  thephysicalgeoj?raphy  of  Noithem  Europe, 
viz.  the  complete  isolation  of  the  cold  Arctic  from  the  warm  Atlantic 
waters,  must  have  produced  an  excessive  precipitation  on  the  Scandi- 
navian mountains  in  the  form  of  snow  (see  map,  p.  461 ).  Glaciers  were 
formed  abundantly  on  these  mountains,  as  tlie  snowfall  during  the 
winter  months  must  have  exceeded  the  amount  of  snow  dissolved 
during  summer.  On  the  west  coast  of  Scandinavia  they  seem  to  have 
hardly  reached  the  sea,  as  was  pointed  out  by  Sir  Henry  Ho  worth  (40  a, 
p.  709),  but  on  the  Swedish  coast  icebergs  were  detached  from  the 
glaciers  as  soon  as  they  reached  sea-level.  As  the  current  at  first 
flowed  from  north-east  to  south-west,  the  icebergs  travelled  in  that 
direction,  and  many  were  stranded,  as  we  know  from  the  occurrence  of 
Scandinavian  boulders  in  the  British  upper  Pliocene  deposits,  on  the 
east  coast  of  England.  When  the  level  of  this  North  European  Ocean 
rose  to  a  sufficient  height  to  join,  by  means  of  several  straits,  the 
Ponto-Caspian  Sea,  a  current  would  naturally  flow  in  that  direction, 
a»  I  have  already  explained  (p.  456).  We  have  evidences  of  this 
current  in  the  so-called  Qlacial  striflB  which  are  occasionally  visible 
on  the  underlying  rock.  Prof.  Geikie  tells  us  (35  a,  p.  474)  that  in 
Finland,  and  the  adjacent  tracts  of  Russia,  two  systems  of  Glacial 
striflB  are  apparent.  The  striae  of  the  older  system  run  in  parallel 
directions,  and  extend  far  east  and  south-east  of  the  terminal  moraines, 
the  younger  system  crossing  the  other  at  various  angles.  Again 
(p.  426),  he  remarks  :  **  At  Riidersdorf  (Berlin),  there  are  two  sets  of 
striae,  one  set  trending  towaids  south-east,  the  other  and  later  series 
being  directed  towards  the  west.'*  In  speaking  of  tlie  boulder-clay  of 
Noi-them  Germany  generally,  he  says  (p.  463) :  "  There  is  usually  a 
well-marked  distinction  between  the  boulder-clays  of  the  lower  and 
upper  diluvium.  The  former  are  generally  tougher  and  more  abun- 
dantly crowded  with  stones  and  boulders — the  colour  of  ihe  clay 
being  often  dark  gray  or  grayish-blue.  Moreover,  the  included 
erratics  have  travelled  in  directions  which  do  not  correspond  to 
those  followed  by  the  stones  and  blocks  in  the  upper  boiilder- 
clay.'' 

A  persistent  current,  however,  carrying  icebergs,  laden  with 
detritus  in  an  already  turbid  sea,  would  have  the  inevitable  result  of 
preventing  any  tender  marine  organisms,  such  as  moUusca,  from 
settling  down  in  its  track,  and  to  this  fact,  I  think,  is  due  the  absence 
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in  the  Bussiaii  boulder-clay  of  organic  remains,  tbongli  the  free- 
swimming  larvae  of  Arctic  mollusca  must  have  been  present  in  this 
sea  which  deposited  the  boulder-clay. 

Throughout  the  German  boulder-clay  we  have  evidence  that  small 
colonies  of  molluscs  were  able,  here  and  there,  to  find  sufficiently 
sheltered  localities,  where,  perhaps,  for  a  few  generations  they  could 
survive  the  discomforts  arising  from  the  turbidity  of  their  new  home. 

Prof.  Jentzsch  (43)  discovered  in  Eastern  Prussia  no  fewer  than 
ninety  such  localities  of  shells;  but  in  the  majority  of  them  he  found 
Arctic,  North  Sea,  and  freshwater  mollusca,  equally  mixed.  The 
mean  thickness  of  the  boulder-clay  is  about  200  feet,  and  more  than 
half  of  this  consists,  according  to  this  author,  of  stratified  aqueous 
strata.  Prof.  Jentzsch  (p.  669)  thiuks  that  the  occurrence  of  fresh- 
water shells  points  to  the  existence  of  islands  free  from  ice  during  the 
diluvial  period.  From  the  point  of  view  I  have  adopted,  viz.  that 
the  boulder-clay  is  a  marine  deposit,  it  seems  to  me  that  the  occur- 
rence of  fresli water  shells,  along  with  marine  forms,  indicates  changes 
in  the  salinity  of  the  North  European  Ocean.  "When  the  waters 
became  more  brackish,  many  purely  freshwater  species  would  migrate 
to  the  ocean  from  the  coast  \  and,  as  at  the  present  day,  Tellina  lalthiea 
and  Cardium  eduU  live  side  by  side  in  the  Baltic,  with  such  fresh- 
water forms  as  Limnaa  lagotis,  L,  ovaia,  and  Neritina  fluvtatilis,  it  is 
not  impossible  to  suppose  that  Valvata  piseinalis,  Paludina  diluviana^ 
and  Dregssensia  polymorpJia^  which  were  the  principal  species  found  by 
Prof.  Jentzsch,  actually  inhabited  the  ocean  for  some  time  during  its 
existence. 

The  occurrence  of  Dreyassnsta  polymarpha  in  the  German  boulder- 
clay  is  particularly  interesting.  It  suddenly  makes  its  appearance  in 
the  German  lower  boulder-clay,  but  then  entirely  disappears  again, 
and  is  not  known  from  the  subsequent  more  recent  deposits.^     In  the 

1  This  species  is  unable  to  exist  in  water  containing  more  than  a  certain 
percentage  of  salt.  It  does  not  even  occur  in  the  southern  part  of  the  Black  Sea, 
and,  of  course,  is  quite  absent  from  the  Mediterranean,  the  Atlantic,  and  the 
Qerman  Ocean.  It  is  now  found  in  canals  and  slowly-flowing  rivers  in  Northern 
Continental  Europe  and  in  England.  It  is  supposed  to  have  suddenly  appeared  in 
England  in  1824,  and  though  the  late  Dr.  Gwyn  Jeffreys  (42)  denied  that  there 
was  any  foundatitm  for  such  ii  supposition,  it  is  still  quoted  in  text-books  as  an 
artificially  introduced  species.  So  deeply  rooted,  indeed,  is  that  belief,  that  even 
the  recent  discovery  by  Mr.  Woodward  (04,  p.  342)  of  some  specimens  in  a  post- 
Pleistocene  deposit  in  London,  fifteen  feet  below  the  surface,  has  not  effected  a 
change,  and  conchologists  persistently  cling  to  the  favourite  hypothesis  which 
offers  such  a  vast  field  for  pleasant  speculations.     It  is  almost  certaia,  however 
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lower  boalder-clay,  moreover,  it  becomes  rarer  as  we  go  west,  being 
most  abundant  in  Eastern  Germany.  When  we  take  into  consideration 
that  the  original  home  of  the  genus  Dreyssensia,  and  of  its  ancestor 
Congeria,  is  the  Caspian  (65),  the  natural  inference  from  the  fact  of  its 
sudden  appearaace  in  Northern  Germany  aloue  seems  to  me  sufficient 


6. — Map  showing  the  land-connexion  between  Europe  and  Greenland  during 
Interglacial  times,  and  the  manner  in  which  a  way  M-as  opeued  to 
Europe  from  Asia  by  the  recession  of  the  sea.  The  light  parts 
represent  the  land  at  that  time ;  the  shaded  ones  the  sea. 

to  conclude  that  there  must  have  existed  some  communication  between 
the  North  European  and  the  Caspian  Seas  at  the  time  when  the  boulder- 
clay  was  deposited.  As  we  have  seen  in  the  preceding  pages,  many 
other  facts  point  to  the  same  conclusion.  Again,  its  non-appearance  in 
the  upper  boulder-clay  and  the  more  recent  deposits   of  Northern 


that  Dreyssensia polymorpha  survived  in  Northern  Europe  in  some  isolated  lakes  ever 
since  the  deposition  of  the  lower  boulder-clay,  and  only  spread  with  such  rapidity 
in  recent  years  owing  to  the  introduction  of  canals.  The  larva  heing  a  free-swim- 
ming one,  the  species  cannot  exist  in  rapidly-flowing  rivers. 
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Europe  shows,  not  only  that  it  died  out  owing  to  the  conditions  in  the 
North  European  Ocean  becoming  unfavourable  to  its  existence  (no 
doubt,  owing  to  the  sea  growing  more  salt),  but  that  the  commu- 
nication between  the  two  seas  ceased  to  exist,  preventing  further 
migration. 

We  can  show  clearly  then,  as  pointed  out  before,  that  a  land 
passage  was  opened  up  between  the  shores  of  the  receding  Northern 
Sea  and  those  of  the  Fonto-Caspian,  enabling  the  Siberian  fauna  to 
enter  Europe. 

On  the  accompanying  map  6  are  shown  the  probable  geographical 
conditions  of  Europe  at  this  time.  The  land-surface,  which  separated 
the  Ponto-Caspian  from  the  North  European  Sea,  formed  the  bridge, 
by  means  of  which  the  Siberian  migrants  crossed  over  to  Europe. 
Long  before  this  event  took  place,  it  had  been  a  land- surface,  but  the 
sea,  as  we  have  learned,  had  broken  through  it  in  several  places,  thus 
forming  an  impassable  barrier  to  the  Sibenan  fauna.  As  the  Northern 
Sea  retired  during  Interglacial  times,  the  bridge  became  passable  again. 

The  origin  of  this  land-surface  has  long  been  a  source  of  many 
elaborate  geological  speculations.  It  occupies  a  vast  region  in  Southern 
Russia  between  the  Carpathian  Mountains  and  the  Ural,  and  has  a 
world-wide  fame,  being  known  as  the  Black  Earth  of  Bussia,  or 
**  Tchomosjem."  Murchison  (59)  believed  it  to  be  a  marine  silt, 
derived  from  the  black  Jurassic  shale  of  Northern  Eussia.  More 
recently,  after  a  careful  chemical  analysis,  Mr.  Ruprecht  (73)  demon- 
strated that  this  black  earth  had  been  produced  chiefly  by  the 
decomposition  of  tufts  of  grass,  no  roots  of  trees  or  of  bushes  having 
been  found  in  it.  We  may  assume,  therefore,  that  this  tract  of  land, 
over  which  the  Siberian  fauna  wandered,  consisted  of  a  vast  prairie. 
On  their  arrival  in  the  more  central  parts  of  Eurox)e,  the  Siberian 
Mammals  spread  into  Austria,  Hungary,  and  Northern  Italy,  through- 
out the  greater  part  of  Germany  and  France,  and  into  England  (see 
map,  p.  448).  They  scarcely  touched  any  part  of  Southern  Europe, 
and  their  progress  in  France  was  apparently  arrested  by  the  Garonne, 
as  no  typical  Siberian  forms  are  found  foesil  south  of  that  river  in  the 
Pyrenees  or  in  Spain.  Of  course,  more  recently  the  Siberian  survivors 
in  Europe  have  spread  not  only  into  Southern  Italy  and  Spain,  but 
also  throughout  Great  Britain  and  Scandinavia.  But,  as  previously 
stated  (p.  448),  none  of  them  entered  Ireland,  and  I  have  given  this  as 
one  of  my  reasons  for  the  belief  that  this  country  became  separated 
from  England  about  the  time  when  the  Forest-bed  was  laid  down,  and 
has  never  been  since  joined  to  it. 
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It  is  evident  that  during  the  deposition  of  the  Forest-bed,  the 
south  of  England  was  joined  to  France,  fiut  the  two  countries  must 
have  been  united  for  a  considerable  time  preyiously,  and  this  is  quite 
in  accordance  with  the  opinion  expressed  by  geologists.  Mr.  Jukes- 
Brown  (46,  p.  347)  believes  that  in  early  Pliocene  times  there  was  an 
Eastern  Sea  or  German  Ocean  which  spread  over  a  portion  of  Southern 
England)  but  that  there  is  no  proof  of  the  existence  of  an  English 
Channel.  Again  (p.  350),  he  remarks :  **  It  is  tolerably  certain  that 
in  Miocene  time  the  whole  of  England  and  of  North-eastern  France, 
with  the  intervening  channel  area,  was  land."  In  later  Pliocene  times, 
the  channel  was  still  closed,  according  to  a  map  (p.  358)  which  he 
gives  us  of  the  geography  of  that  period. 

Quite  recently,  Mr.  Dollfus,  of  Paris,  who  has  made  this  subject 
his  special  study,  communicated  a  note  to  the  British  Association 
(25,  p.  690)  agreeing  in  all  essentials  with  the  views  expressed  by 
Mr.  Jukes-Brovm.  England,  he  says,  was  always  in  direct  continental 
communication  with  France  during  Pliocene  time ;  the  English  Channel 
was  not  open  at  all. 

As  regards  the  Scandinavian  peninsula,  the  total  absence  of 
Mammalian  remains  in  Pleistocene  deposits  indicates  that  this  country 
was  not  connected  with  the  Continent  during  that  period. 

The  presence,  on  the  other  hand,  of  Mammalian  remains  in  more 
recent  deposits,  chiefly  in  Southern  Sweden,  implies  that  toward  the 
end  of  the  Glacial  Period,  a  land  passage  must  have  existed  between 
North-western  Germany  and  Sweden  across  Denmark.  In  referring 
to  the  absence  of  fossil  elephants  and  other  large  Mammals  from  the 
Scandinavian  Pleistocene  strata.  Prof.  Pohlig  (69,  p.  314)  expresses 
the  belief  that  Scandinavia  must  either  have  been  hardly  free  from 
ice  during  the  whole  of  the  Glacial  Period,  or,  if  free  from  ice  during 
Interglacial  times,  it  could  then  only  have  had  an  imperfect  connexion 
with  the  Continent.  That  of  these  alternatives  the  former  was  not 
the  case  will  be  proved  in  the  next  chapter,  and  if,  as  I  believe,  the 
bulk  of  the  fauna  and  flora  survived  the  Glacial  Period  in  the  country 
itself  from  pre- Glacial  times,  there  is  no  necessity  for  supposing  that 
any  connexion  existed  between  the  Continent  and  Scandinavia  in 
Interglacial  times. 

The  Arctic  Migraticn, 

The  animals  belonging  to  the  Siberian  migration  did  not  reach 
Ireland,  as  I  have  shown  in  the  last  chapter,  but  the  effects  of  a 
migration  which  undoubtedly  did,  and  which  preceded  from  the  north — 
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either  from  Scandinavia  or  from  the  Arctic  regions — must  now  he 
considered.  On  p.  429, 1  have  referred  to  the  fact  that  hoth  the  fauna 
and  flora  of  Ireland  included  an  Arctic  element,  and  I  may  also 
mention  that  these  Arctic  plants  and  animals  are  generally  confined 
to  the  northern  and  western  parts  of  the  island,  as  if  some  harrier  had 
prevented  their  migration  along  the  east  coast,  or  to  the  central  plain, 
or  as  if  they  had  heen  exterminated  there  in  more  recent  times. 

Three  of  the  Irish  Mammals,  one  of  which,  the  reindeer,  is  now 
extinct,  appear  to  me  to  have  come  direct  from  the  north.  Several 
birds,  among  the  most  striking  of  which  may  he  mentioned  the  grouse 
{Lagopus  seottcus),  have  formed  part  of  that  northern  migration.  All 
the  Salmonidffi  have  come  to  us  from  the  north,  whilst  a  still  more 
noteworthy  example  of  a  northern  migrant  is  the  sticklehack  (Goats- 
rosteua  aeuUatus).  The  land-shells  Selix  lamellata  and  Vertigo 
iUpestrU,  the  beetles  Pehphila  horedis,  DytiscuB  lapponieus,  Blethua 
muUipunetata,  and  the  moth  Crymodes  exults,  aU  belong  to  the  same 
migration.  No  doubt  these  and  the  North  American  freshwater  sponges 
which  liave  been  recently  discovered  on  the  west  coast  by  the  Eoyal 
Irish  Academy  Fauna  and  Flora  Committee  (37)  have  found  their  way 
to  Ireland  along  an  old  land  connexion  which  formerly  united  that 
country  with  the  Arctic  regions.  In  the  latter  may  have  originated 
many  of  these  forms,  as  well  as  the  plants  referred  to  on  page  429,  and 
have  migrated  to  both  the  Old  and  the  New  World.  Of  course  I  have 
selected  only  a  few  of  the  more  prominent  examples.  As  our  know- 
ledge of  the  geographical  distribution  of  the  species,  which  is  as  yet 
in  its  infancy,  increases,  many  other  of  tliese  northern  forms  will  no 
doubt  be  discovered  in  Ireland. 

If  we  cross  over  to  Scotland,  we  find  a  very  large  increase  of 
typically  Arctic  species  of  animals  and  plants,  and  as  these  are  absent 
from  England,  or  confined  to  the  northern  counties,  there  can  be  no 
question  as  to  thoir  having  migrated  direct  from  the  north  to  Scot- 
Innd  by  a  former  land  passage.  It  may  he  urged  that  these  Arctic 
species  have  spread  over  the  plain  of  Europe,  have  then  entered  Eng- 
land from  the  south,  and  have  subsequently  been  exterminated, 
except  in  their  most  northern  stations  in  the  British  Islands.  But 
whilst  we  have  only  very  slender  geological  evidence  that  such  might 
have  heen  the  ease ;  there  is,  I  think,  strong  evidence  for  the  belief 
that,  until  comparatively  recent  times,  Norway  and  Scotland  were 
joined  (45,  p.  1008),  so  that  animals  and  plants  had  no  need  to 
migrate  by  that  enormously  circuitous  route  by  way  of  Denmark, 
Holland,  Belgium,  and  England,  and  across  the  many  large  rivers, 
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which  would  have  impeded  their  journey.  lu  Scandinavia,  Arctic 
animals  and  plants  form  a  large  proportion  of  the  fauna  and  flora,  and 
aa  we  proceed  northward,  southern  forms  hecome  more  and  more 
scarce.  According  to  Mr.  Peterson,  no  less  than  thirteen  species  of 
Arctic  Lepidoptera  occur  in  Northern  Europe  and  North  America,  but 
are  absent  from  Asia,  and  he  assumes  the  probability  of  a  direct  land 
connexion  between  the  two  countries  by  way  of  Greenland  before 
the  Glacial  Period,  and  a  survival  of  these  in  Euiopo  (67,  p.  67). 

My  assuroptiou  that  the  Arctic  element  of  the  fauna  and  flora, 
which  undoubtedly  exists  in  the  British  Islands,  and  which  is  now 
confined  more  or  less  to  the  northern  paits  of  Great  Britain  and  Ire- 
land, migrated  by  a  direct  route  from  Scandinuvia,  is  not  founded  on 
geological  data  alone,  but  has  been  suggested  to  me  in  a  great  measure 
by  the  present  range  of  the  Arctic  species.  Let  us  take  some  examples. 
I  have  refeiTed  to  three  species  of  Mammals,  viz.  the  hare  {Lepui 
variabilis),  the  stoat  {Mustela  erminea),  and  the  reindeer  {Rangifer 
tarandus),  whicli  I  suppose  to  hove  migrated  to  Ireland  diiectly  from 
the  north,  or  more  correctly  the  north-east,  and  it  is  essential  that  I 
should  (hxeW  on  the  history  of  each  of  these  for  a  little,  as  their  past 
range  is  so  much  better  known  than  any  of  the  other  members  of  the 
Arctic  migration  which  we  have  to  deal  with. 

Zepus  variabilis. —  To  those  who  are  not  acquainted  with  the  fact, 
I  may  mention  that  this  hare  is  tlie  only  one  inliabiting  Ireland,  and 
that  it  lives  in  tlie  plain  as  well  ns  in  the  mountains.  In  Great 
Britain  it  is  confined  to  the  mountains  of  Scotland,  whiUt  the  plain 
is  inhabited  hy  the  European  hare  (Leptts  europitus),  which,  I  have 
shown,  came  originally  from  Siberia.  L,  variabilis  is  found  on  such 
widely  separated  mountains  as  the  Pyrenees,  Alps,  Tatra,  Caucasus, 
and  the  Akita  and  Mioko-san  mountains  in  Japan,  whilst  quite  absent 
from  the  plains  surrounding  them.  It  is  perfectly  clear  that  at  some 
time  or  other  it  must  have  inhabited  these  plains,  but  it  has  since 
disappeared  from  them,  thus  producing  discontinuous  distribution, 
wliich.  as  I  have  already  stated,  is  a  proof  of  antiquity.  Besides, 
the  vastness  of  the  range  alone  indicates  this,  and  its  migration  south- 
ward must  have  taken  place  at  a  very  remote  period.  On  the 
continent  of  Asia  and  North  America  it  is  confined  to  the  northern 
parts.  In  Noithera  Europe  we  find  it  in  Scandinavia,  and  almost 
everywhere  in  the  Arctic  regions.  Its  home  is  therefore  in  the  north ; 
During  the  Glacial  Period  it  is  supposed  to  have  been  driven  south, 
and  its  occurrence  in  the  Caucasus,  the  Alps,  and  the  Pyrenees  is 
looked  upon  as  a  standing  testimony  to  the  extreme  refrigeration  of 
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the  climate,  for  when  the  cold  passed  away,  the  plain  is  helieved  not 
to  have  suited  the  hare  any  more,  and  it  retired  to  the  more  congenial 
atmosphere  of  the  mountain  tops.  This  view,  first  promulgated,  I 
think,  hy  Edward  Forbes,  has  been  almost  universally  adopted  (see 
p.  449).  Certainly,  as  Darwin  has  remarked  (p.  21  a,  331),  it  explains 
the  presence  of  Arctic  forms  on  the  Alps  and  other  mountains  in  a  most 
satisfactory  manner.  Still,  I  venture  to  think  the  Glacial  Period  did 
not  play  so  important  a  role  in  the  present  distribution  of  the  Arctic 
hare.  We  need  only  look  at  Ireland  and  at  Sweden.  In  both  countries 
this  hare  inhabits  the  plain  as  well  as  the  mountains.  Moreover,  it 
flourishes  in  the  former  country  where  there  is  hardly  any  snow,  and 
"where  the  temperature  in  winter  approaches  that  of  Southern  Europe. 
It  seems  to  me  unlikely,  therefore,  that  this  hare  should  have  left  the 
plain  of  Central  Europe  and  France,  on  account  of  the  passing  away 
of  the  cold,  and  we  must  seek  for  other  causes  to  explain  its  peculiar 
geographical  range.  The  European  hare  {Lepus  europaeus)  never 
lived  in  Ireland,  but  it  did  inhabit  Sweden,  where  it  is  now  extinct. 
Attempts  have  been  made  in  both  countries  to  introduce  it,  but 
without  success.  On  the  other  hand,  we  find  it  stated,  in  the 
"  Zoologia  Danica "  (97),  that,  in  severe  winters  wlien  the  Sound 
between  Southern  Sweden  and  Denmark  becomes  covered  with  ice, 
the  Arctic  hare  migrates  across  to  the  latter  country.  Nevertheless, 
although  this  migration  must  have  taken  place  on  very  numerous 
occasions  for  centuries  past,  it  htis  never  been  able  to  settle  down  in 
the  country,  whilst  the  European  hare  thrives  there.  Both  hares  can 
stand  extremes  of  temperature  perfectly  well,  but  their  range  does 
not  overlap  anywhere,  and  their  distribution  seems  to  me  to  indicate 
that  the  two  species  will  not  live  together.  The  European  hare  being 
probably  the  stronger  of  the  two,  has  driven  the  other  outj  "" 

European  plain  into  the  mountains,  whilst  in  small  col^jii^^^  *'^® 
Ireland  and  Sweden,  it  may  be  overwhelmed  bytlk|i^^^^^^®'  ^  ^ 
of  the  enemy.  Not  the  -^-jirrif  rllnytnTL^^  superior  numbers 
a  strong  rival  from  the  #<^  ^i  '  ^^^^  '^^^^'^  ^^^^^  ^^ 
Central  Europe  to  regioJ^t  ^^  ^  ^  T^'^  '^'  ^^^^  ^^  ^ 
of  its  fur  to  changes  ofr^^'ll  '^^  .^  ^^«  -P--  adaptability 
indeed,  but  not  ofln  AfJ:'S:lC''  ^''^'  -P--'  -  a  survival 

ancitt^speTs^'^f^^^^^  ^"^  is  undoubtedly  a  very 

hare  made  its  appea^l  t^^^^^  ^f -«  the  European 

from  the  east,  tWe  L To  ^Ll  V  ttl  Tl^  ''  '^'  ^°^^  '^' 
Ireland.     ThI*  Arcticft^  T^K  ki     ^     5  !    "^^  ""'^  ^"^"  '^"^^^ 
J  hare  probably  entered  Asia  from  North  America 
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across  the  old  Behring  Sea  connexion.  It  could  not  have  come  from 
Asia  before  the  European  hare,  as  I  have  clearly  demonstrated  (p.  453) 
that  a  barrier  kept  back  the  Siberian  fauna.  The  only  way  it  could 
have  entered  Europe  is  from  the  north,  its  original  home.  I  shall 
bring  forward  evidence  to  show  that  Scandinavia  and  Spitsbergen, 
were  connected  before  and  during  the  Glacial  Period  (see  also  page  462). 
I  believe  that  the  Arctic  hare  migrated  along  that  land  to  Scandinavia, 
and  then  to  Scotland  and  Ireland,  which  were  at  that  time  aU  united, 
that  is  to  say,  in  pre-Forest-bed  times,  when  Scandinavia,  as  I  have 
mentioned,  was  not  directly  connected  with  continental  Europe  (see 
map,  p.  461).  It  then  spread  into  England,  where  its  remains  were 
found  in  the  Mendip  Hill  Cave  (not  in  any  true  Pleistocene  deposits) 
and  subsequently  to  the  Pyrenees  and  Alps. 

Mtutela  erminea, — The  well-known  fact  that  the  stoat,  like  the 
Arctic  hare,  generally  changes  its  fur  to  white  in  winter,  is  suggestive 
of  a  northern  origin.  Even  in  Ireland  both  species  often  become 
partially  white  in  the  winter  months,  though  there  may  be  little 
or  no  snow  on  the  ground. 

Its  absence  from  the  Mediterranean  region  and  from  Portugal  and 
Southern  Spain  proves,  that  it  did  not  enter  Europe  from  the  south. 
We  have  learnt  (p.  447),  that  the  stoat  came  with  the  weasel  and  pole- 
cat from  Siberia,   and  with  them  inyaded  England,   after  having 
traversed  the  central  plain  of  Europe,  but,  as  I  have  stated  before,  I 
consider  it  improbable  that,  of  the  Siberian  immigrants,  it  almost  alone 
should  have  reached  Ireland.    Still  the  stoat  undoubtedly  did  migrate  to 
Ireland.     When  we  consider,  however,  that  the  Irish  stoat  is  very  dis- 
tinct from  the  ordinary  English  and  continental  form,  so  much  so,  that 
^  Messrs.  Thomas  and  Barrett-Hamilton  have  recently  raised  it  to  the 
^^]fSfri^^  A  distinct  species  (86),  the  view  that  it  belongs  to  a  different 
migratioiF4^  perhaps  be  more  readily  accepted.     The  stoat  is  certainly 
of  northern  origin  ^(JJ^it  is  one  of  the  few  Mammals  which   still 
inhabits  the  Arctic  wgwnsSJfwK,,i2^  ^  Qrinnel  Land. 

Greenland  and  Spitsbergen,  so  thatp^S^  *  land-paasage  existed 
connecting  the  latter  with  Scandinavia,  it  f"^^  ^^^^  ^*^®  entered 
Europe  direct  from  the  north.  It  spr^d  ir^  *^®  ^^^^^^  regions  to 
North  America,  and  from  there  into  Asia,  '^^^  stiU  found  on  the 
islands  of  the  Aleutian  chain  (36)  which  useL  ^  ^^™  *^®  highway 
between  the  two  continents.  A  branch  of  the  /^**^^  ^^^  ®^®^  P®^*^" 
trated  into  Northern  Africa  (85),  possibly  b^  ^^^  ""^  ^"^^^  "^^ 
Southern  Italy,  though  not  found  in  Souther''  ^"^^P^.  ^^  f^^""^' 
But  this  Algerian  form  is,  as  Mr.  Oldfield  Tho:''^^  mentioned  to  me. 
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more  closely  related  to  the  typical  European  tlian  to  the  Irish  stoat, 
80  that  any  near  relationship  between  the  African  or  the  Asiatic  forms 
and  the  Irish  is  excluded. 

Rangifer  tarandus, — ^Two  distinct  races  of  the  reindeer,  viz.  the 
large  Woodland  and  the  smaller  Barren-ground  caribou,  have  long  been 
distinguished  in  North  America.  In  the  latter  the  antlers  are  more 
rounded  and  slender  than  in  the  other  race. 

If  we  turn  to  the  Old  World  we  find  that  two  very  similar  races 
occur,  but  whilst  both  inhabit  Europe,  one  only,  viz.  the  Woodland 
form,  lives  in  Asia,  and  there  is  no  record  that  the  other  existed  there. 
This  startling  fact  suggests  that  the  Barren-ground  caribou  has  either 
come  to  Europe  from  America  by  a  different  route  from  that  of  the 
other  race,  or  that  it  has  originated  in  the  Polar  regions,  and  thence 
spread  to  America  and  to  Europe  from  its  original  home.  But  what- 
ever view  we  adopt,  the  present  geographical  conditions  could  not  have 
prevailed  when  these  migrations  took  place,  and  an  extensive  land 
connexion  between  Northern  Europe  and  the  Polar  regions  must  then 
have  existed.  That  such  a  connexion  did  actually  exist,  is  proved 
by  the  occurrence  of  the  reindeer  in  Greenland,  Melville  and  Disco 
Islands,  and  Spitsbergen.  However,  if  we  had  not  this  proof,  the 
mere  knowledge  of  the  distribution  of  the  fossil  remains  of  the  rein- 
deer in  Europe  would  render  it  highly  probable.  In  Ireland  alone  of 
all  the  countries  in  the  Old  World  do  we  find  only  the  remains  of  the 
Barren-ground  reindeer.  In  Great  Britain  the  two  forms  occur  mixed. 
The  Scandinavian  reindeer  is  also  the  Barren-ground  form,  but  the 
Lapland  race  is  intermediate  between  the  two.  On  the  Continent  the 
Barren-ground  reindeer  is  entirely  confined  to  Western  Europe,  and 
it  seems  to  occur  there  in  older  deposits,  as  a  rule,  than  the  other 
race. 

All  this  clearly  points  to  a  double  migration  of  the  reindeer  to 
Europe-^an  older  one  of  the  Barren-ground  race  from  the  north,  and  a 
more  recent  one  of  the  Woodland  race  from  the  east.  The  known 
facts  of  the  present  and  past  distribution  of  the  two  races  perfectly 
agree  with  this  view.-  The  Barren-ground  reindeer  occurs  in  Green- 
land and  Spitsbergen ;  then,  again,  as  we  have  seen,  in  Scandinavia. 
It  migrated  along  an  old  land-connexion  to  Scandinavia  at  a  time 
when  that  peninsula  formed  not  a  part  of  the  Continent  of  Europe, 
but  an  elongated  isthmus  which  stretched  south  from  Spitsbergen, 
which  latter  again  was  joined  to  Greenland.  The  reindeer  then 
invaded  Scotland  and  Ireland  (see  map,  p.  461),  and  crossed  over 
into  France,  where  it  penetrated  as  far  as  the  Pyrenees.     It  is,  as 
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Mr.  Harl6  has  pointed  out  (38),  the  only  Arctic  Mammal  of  which 
remains  have  been  discovered  in  these  mountains.  It  is  even  possible, 
Mr.  Harl6  thinks,  that  some  bones  which  he  obtained  in  the  province 
of  Gerona,  in  the  extreme  north-east  of  Spain,  may  be  referable  to  the 
reindeer.  The  important  fact,  as  has  already  been  referred  to  hy 
Lartct  (55),  is  that  these  French  reindeer  remains  belong  to  the 
BaiTen-ground  race,  whilst  Gervais  has  shown  (see  Beyer,  7,  p.  68) 
that  those  from  Northern  France  agree  with  the  ones  from  the  Central 
European  deposits,  and  belong  to  the  Woodland  form.  Then,  again. 
Dr.  Beyer  informs  us  (7,  p.  68)  that,  in  one  of  the  oldest  Pleistocene 
deposits  of  Germany,  at  Eixdorf,  all  the  reindeer  remains  belong  to 
the  Barren-ground  race.  All  these  remains  of  the  Barren-gronnd 
reindeer  occur  either  in  caves  or  in  early  Pleistocene  deposits. 
Indeed  Struckmann  (81,  p.  764)  quite  recognizes  that  in  Southern 
Europe  (Pyrenees)  the  reindeer  is  found,  as  a  rule,  in  older  strata 
than  in  the  more  northerly  localities.^ 

Struckmann  (81,  p.  766),  and  also  Woldrich  (93,  p.  124;,  believed 
that,  as  far  as  Europe  is  concerned,  the  reindeer  entered  it  firom  Asia ; 
but  Mr.  Bogdanov  felt  that  a  distinct  northern  migration,  which  even- 
tually reached  the  Pyrenees,  and  among  which  was  the  reindeer,  must 
have  originally  issued  from  Scandinavia  (9,  p.  26).  The  latter  view 
harmonises  with  my  own,  in  so  far  as  that  I  agree  with  him  that  ouq 
of  the  races  entered  Europe  from  the  direction  of  Scandinavia ;  and 
this  is  roally  the  principal  point  at  issue. 

It  is  a  well-known  fact  that  roindeer  aro  in  the  habit  of  travelling 
considerable  distances  on  ice ;  and  it  might  be  urged  that  it  had 
traversed  the  distance  from  Spitsbergen  to  Norway  during  the  Glacial 
Period,  when  the  sea  in  these  northern  latitudes  was  supposed  to  have 
been  frozen  over,  or  covered  by  a  huge  glacier.  Extensive  land- 
connexions  are  assumed  by  some  geologists  to  have  existed  in  the 
Arctic  regions  after  the  Glacial  Period,  by  means  of  which  the  fauna 
and  flora  aro  supposed  to  have  migrated  north  again,  after  having 
been  driven  south  by  the  cold.^ 

^  He,  no  doubt,  has  the  German  deposits  in  view — not  the  British  or  Scandi- 
navian. 

'  A  natural  sequence  of  my  views  is  that  there  must  have  been  a  survival  of  a  con- 
siderable fauna  and  flora  throughout  the  Arctic  regions  during  the  Glacial  Period. 
Even  Prof.  Nathorst  admits  (61a,  p.  200)  that  a  small  portion  of  the  pre- Glacial 
flora  might  have  persisted  through  the  Glacial  Period,  whilst  Mr.  Wanning  (90) 
maintains  that  the  main  mass  of  the  present  flora  survived  in  Greenland,  and  that 
the  remainder  have  been  accidentally  introduced  hy  birds  and  winds.  Few  natural- 
ists, however,  are  more  intimately  acquainted  with  the  Arctic  regions  than  Col. 
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It  seems  to  me  that  such  a  supposition  is  entirely  unwarranted 
from  the  known  habits  of  the  reindeer  and  its  powers  of  endurance. 
The  distance  which  it  would  require  to  traverse  between  Spitsbergen 
and  the  most  northern  point  of  the  Scandinavian  peninsula  is  at  least 
700  miles,  though  Bear  Island,  which  is  about  250  miles  south  of  the 
former,  might  form  a  resting  place.  To  travel  in  search  of  food  on 
such  exceedingly  difficult  ground  as  rough  ice  with  crevasses  for  even 
a  couple  of  hundred  miles  would  have  been  quite  beyond  its  powers. 

There  are  in  Ireland  a  few  American  species  of  plants,  and  also 
some  Invertebrates  which  in  Europe  only  occur  in  the  west.  They 
are  altogether  absent  from  Eastern  Europe  and  from  Asia.  It  seems 
to  me  probable  that  these  have  migrated  during  later  Tertiary  times, 
either  from  North  America  by  means  of  the  former  land-connexion 
which  I  have  referred  to,  or  from  the  Arctic  regions  to  both  Europe 
and  America,  and  thus  form  part  of  the  Arctic  migration.  In  Ireland 
these  so-called  American  species  are  almost  altogether  confined  to  the 
northern  and  western  counties. 

The  first  of  these,  a  pretty  white-flowering  orchid  {8piranthe$ 
romansiomana\  does  not  occur  anywhere  in  Europe  outside  Ireland. 
Until  recently  it  had  only  been  met  with  in  a  few  isolated  localities 
on  the  west  coast,  but  Mr.  Praeger  has  since  added  another  station  in 
the  north  of  Ireland  (Co.  Armagh).  The  second  is  the  narrow-leaved 
Sisyrinehium  anceps  which  is  found  iu  boggy  and  heathy  places  in  the 
counties  of  Galway  and  Kerry.  It  has  not  been  met  with  anywhere 
else  in  Europe.  The  next  two,  viz.  the  slender  Naiad  and  the  jointed 
Eriocaulon  are  freshwater  plants,  and  have  a  somewhat  wider  range 
than  the  others.  The  Naiad  {Naia$  flexilis)  is  found  in  Connemara,  in 
the  west  of  Scotland,  and  in  a  few  isolated  localities  in  Northern 

FeUden,  and  he  is  certainly  in  favour  of  a  survival  of  part  of  the  plants  through 
the  Glacial  Period,  where  they  now  live  (29,  p.  50).  Mr.  Geldart  expressed 
similar  views  in  an  interesting  address,  recently  delivered  to  the  Norfolk  and 
Norwich  Naturalists'  Society. 

The  idea  that  everything  within  the  Arctic  Circle  was  covered  by  snow  and  ice 
during  the  Glacial  Period  can  no  longer  be  maintained.  Some,  indeed,  hold  that 
the  climate  in  those  regions  was  then  much  milder  than  it  is  now. 

Col.  Feilden  remarks  (30,  p.  57) :  '<  It  is  suggestive  that  all  the  Glacial  deposits 
which  I  have  met  with  in  Arctic  and  Polar  lands,  with  the  exception  of  teiminal 
moraines  now  forming  above  sea-level,  in  areas  so  widely  separated  as  Smith's 
Sound,  Grinnell  Land,  Northern  Greenland,  Spitsbergen,  Novaya  Zemlya,  and 
Arctic  Norway,  should  be  glacio-marine  beds.  Throughout  this  broad  expanse  of 
the  Arctic  regions  I  have  come  across  no  beds  that  could  be  satisfactorily  assigned 
to  the  direct  action  of  land-ice.*' 
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Contmental  Europe,  whilst  the  Eriocaulon  {Eriocayhn  ieptanytdare) 
occurB  on  the  north  and  west  coasts  of  Ireland,  and  on  some  of  the 
islands  off  the  west  coast  of  Scotland.^  All  these  species  of  plants,  as 
I  mentioned,  are  commonly  distribnted  in  North  America. 

Among  animals  no  donbt  a  good  many  similar  examples  occnr, 
thongh  probably  few  of  such  very  restricted  range.  I  have  already 
referred  to  the  common  stickleback  (Oasteroiteus  aeul&atus),  which  is 
found  in  Greenland,  North  America,  and  Europe,  but  is  quite  absent 
from  Asia,  though  an  allied  species  inhabits  Eamtchatka.  The  nine- 
spined  stickleback  (Ga$teroiieu$  pungitius)  is  confined  to  Western 
Europe  and  North  America,  whilst  an  allied  species  {Q,  sinensis)  lives 
in  China,  and  has  probably  penetrated  there  from  the  New  World 
across  the  old  Behring  Straits  land-connexion.  Europe  has  many 
land  and  freshwater  moUusca  in  common  with  North  America,  also 
many  butterflies,  moths  and  beetles,  but  the  Asiatic  distribution  of  the 
insects  generally  is  not  sufficiently  well  known  to  permit  us  to 
definitely  assert  their  absence  in  Asia.  The  freshwater  sponges  of 
Central  and  Northern  Europe  have  been  fairly  well  worked,  and  it 
must  be  surprising  to  many  to  hear  that  we  possess  in  Ireland  three 
North  American  species  which  have  not  hitherto  been  discovered 
elsewhere  in  Europe  or  Asia.  These  three,  viz,  I^hydatia  craterifor- 
mis,  Heteromeyenia  Ryderi,  and  Tubella  pennsyhaniea,  were  recently 
described  by  Dr.  Hanitsch  (37,  p.  126)  in  the  "Irish  Naturalist." 
They  all  inhabit  lakes  on  the  west  coast  of  Ireland. 

The  spider  {Porrhomma  myops),  which  was  discovered  by  Mr. 
Carpenter  in  Mitchelstown  Cave  in  Ireland  (16  0),  is,  as  he  remarks, 
probably  identical  with  a  Noi-th  American  species,  and  in  Europe  is 
confined  to  the  west.  I  think  all  these  instances  of  a  close  relation- 
ship between  the  European — and  chiefly  Western  European — and  the 
North  American  fauna  and  flora  are  to  be  explained  by  a  former  land- 
connexion  between  these  two  continents  in  the  manner  described 
on  p.  462  (see  map,  p.  461). 

Many  eminent  geologists  have  held  that  the  Glacial  Period  was 
produced  by  a  rising  of  the  land  in  the  Arctic  regions.  Sir  Charles 
Lyell  was  an  adherent  to  that  theory.  Professor  Dana  suggested  that 
an  elevation  of  the  Arctic  land  sufficient  to  exclude  the  Gulf  Stream, 
might  have  been  tlie  source  of  cold  during  the  Glacial  Period  (20,  p. 

^  Two  additional  North  American  plants,  viz.  Juncus  tenuis  and  Folygonum 
tagittifoUum^  have  recently  been  discovered  in  the  west  of  Ireland  by  Dr.  Scully, 
and  one  {SUyrinehium  ealifornicum)  by  Mr.  Marshall  on  the  coast  of  Wexford 
("  Irish  Nat.,"  1896). 
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540).  He  adds  (p.  542) :  <*  If  the  cauee  of  the  Glacial  cold  was  con- 
nected with  the  closing  of  the  Arctic  regions  against  the  tropical 
currents  of  the  Atlantic,  the  North  Atlantic  Ocean  would  have 
had  greater  warmth  than  now^  and  this  would  have  produced  unusual 
evaporation,  and  hence  unusual  precipitation  on  its  cold  herders." 
CroU,  on  the  other  hand,  in  referring  to  this  harrier  of  land,  says : 
'*  I  have  never  heen  ahle  to  find  any  evidence  that  any  such  harrier 
did  exist  during  the  Glacial  Period." 

In  a  Paper  on  the  history  of  the  vegetation  of  Greenland  (61a,  p. 
185),  Prof.  Nathorst  speaks  of  Spitshergen  as  a  northern  continuation 
of  Europe— not  only  geographically,  hut  also  hotanically  and  geologi- 
cally. All  the  flowering  plants  of  Spitshergen,  with  the  exception 
of  hut  three  species,  are  also  found  in  Korthem  Europe  and  Novaya 
Zemlya.  He  is  of  opinion  that  Spitshergen  must  have  heen  partially 
connected  with  Europe  during  the  Glacial  Period.  On  the  other 
hand,  the  occurrence  of  a  numher  of  American  plants  on  the  west 
coast  of  Greenland  seems  to  point  to  a  former  land-connexion  hetween 
the  latter  country  and  North  America.  Prof.  Engler  ohserves  (26,  p. 
12)  that,  as  Spitshergen,  Franz-Joseph's  Land,  and  Novaya  Zemlya 
lie  on  a  suh-marine  plateau  which  is  less  than  200  fathoms  helow  sea- 
level,  and  is  prohahly  continued  northward,  the  insular  position  of 
these  islands  might  only  he  a  temporary  one.  These  islands  might, 
he  says,  have  formed  a  connexion  hetween  Greenland  and  Arctic 
Europe,  hy  means  of  which  a  migration  of  plants  from  North  America 
and  Greenland  to  Northern  Europe  hecame  possible.  At  any  rate,  he 
continues,  the  reasons  in  favour  of  this  Arctic  connexion  of  America 
with  Europe  are  stronger  than  those  of  a  connexion  between  Green- 
land, Iceland,  the  Faroes  and  Great  BritaiD.  He  thinks  too 
^p.  143)  that  many  species  of  plants  belonging  to  the  Alpine  flora  of 
Arctic  Siberia  seem  to  have  travelled  from  Scandinavia  via  Greenland 
and  North  America  to  Eastern  Asia,  and  not  direct  from  Scandinavia 
to  Siberia.  Among  Irish  naturalists  I  may  mention  the  late  Dr. 
Moore  and  Mr.  A.  G.  More,  who  were  both  of  opinion  (58,*  p.  xx.) 
that  the  presence  in  the  west  of  Ireland  of  several  American  plants  in- 
dicated a  former  land-connexion  between  Europe  and  North  America. 

The  most  important  geological  contribution  which  has  been 
published  on  this  problem  of  a  former  northern  land-connexion  is 
that  by  Professor  Petterson  (68).  He  tells  us  that,  according  to 
recent  surveys,  a  high  sub-marine  plateau,  with  a  sharp  fall  of  1000 
fathoms  towards  the  Atlantic  Ocean,  rises  from  Northern  Norway, 
and  continues  as  far  as  Spitsbergen.     From  this  plateau  arise  several 
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islands,  such  as  Bear  Island,  King  Charles'  Land,  and  others,  which 
must  be  looked  upon  as  the  remains  of  a  much  larger  mass  of  land. 
The  sea  has  broken  through  and  diminished  this  land  considerablj  in 
the  course  of  time,  as  is  very  evident  in  the  case  of  Bear  Island. 

In  referring  to  a  number  of  shallow- water  molluscs,  common  to 
the  coast  of  Greenland  and  Finmark,  the  late  Prof.  Forbes  said 
(38 &,  p.  56)  :  *'  that  those  littoral  mollusks  indicate,  by  their  presence 
on  both  sides  of  the  Atlantic,  some  ancient  continuity  or  contiguity  of 
coast-line,  is  what  I  firmly  believe.  The  line  of  migration  of  most  of 
these  shell-fish  was  most  probably  from  west  to  east,  from  America 
to  Europe,  during  a  different  state  of  physical  conditions  from  those 
which  now  prevail  on  our  side  of  the  ocean.''  It  was  probable,  there- 
fore, that  a  current  existed  in  the  Arctic  Ocean,  from  west  to  east, 
and  this  offers  an  explanation  for  the  very  remarkable  and  sudden 
appearance  of  no  fewer  than  eighteen  American  species  of  moUusca  in 
the  newer  crags  of  the  east  coast  of  England.  In  the  last  chapter, 
p.  461,  I  explained  how  the  German  Ocean  was  connected  with  the 
White  Sea  across  Northern  Russia,  at  a  period  which  certainly  ante- 
dated that  of  the  Forest-bed;  and  that  was,  no  doubt,  the  way  in 
which  these  moUusca  above  referred  to,  which  had  been  brought  to 
the  White  Sea  by  the  westerly  current,  reached  the  east  coast  of 
Britain.  Had  they  come  straight  across  the  Atlantic  from  America, 
we  should  find  some  traces  of  them  in  such  beds  as  those  of  St.  Erth, 
in  Cornwall,  which  is  probably  of  about  the  same  age  as  the  newer 
crags.  But  Messrs.  Kendall  and  Bell  (49),  who  have  studied  these 
deposits  carefully,  do  not  report  the  occurrence  of  any  of  these 
American  forms,  while,  from  the  absence  of  Aictic  species,  they  are 
led  to  think  that  the  Arctic  Ocean  did  not  then  open  into  the  Atlantic. 
They  suppose  that  a  land-communication  must  have  existed  between 
Europe  and  America,  so  as  to  form  a  barrier  of  separation  between  the 
Arctic  and  Atlantic  Oceans. 

I  think  it  has  been  clearly  shown  that  a  former  laud-connexion 
must  have  existed  between  Scandinavia  and  Greenland  on  the  one 
hand,  and  between  Scandinavia  and  the  British  Islands  on  the  other, 
and  that  it  formed  the  highway  for  an  extensive  migration  from  the 
north,  and  vice  versa.  Most  naturalists,  indeed,  admit  this,  but  many 
deny  that  it  could  have  been  anything  but  post-Glacial.  I  believe 
that  the  migration  took  place  chiefly  in  later  Pliocene  times,  i.e. 
during  the  deposition  of  the  newer  crags  and  of  the  lower  continental 
boulder-clay.  The  Arctic  animals  and  plants  certainly  reached  the 
British  Islands  long  before  the  Siberian  immigrants.     Throughout  the 
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Glacial  Period  (inclusiye  of  the  period  when  the  newer  crags  were 
deposited)  the  White  Sea  remained  connected  with  the  Baltic  and  the 
German  Ocean,  forming  the  great  sea  which  I  ventured  to  call  the  North 
European  Sea  (p.  462).  Long  before  the  Arctic  migration  reached 
the  British  Islands,  another  migration  advanced  from  the  south ;  first, 
as  I  explained,  from  South-western  Europe,  and,  as  the  climate  became 
colder,  from  Southern  and  Central  Europe.  Many  of  the  animals  and 
plants  which  arrived  with  the  latter  straggled  northward  into  Scandi- 
navia, and  even  at  the  present  moment  they  seek  to  extend  their 
range  in  a  northerly  direction.  There  is  no  evidence  that  their 
progress  was  checked  by  the  Arctic  climate,  which  is  supposed  to  have 
prevailed  during  the  Glacial  Period ;  but  this  subject  will  be  dealt 
with  more  fully  in  the  next  chapter.  As  I  have  given  a  detailed 
account  of  the  nature  of  the  southern  migration  in  a  paper  recently 
published  in  France  (76<?),  it  will  be  found  sufficient  to  merely  repeat 
the  salient  features,  and  add  a  few  instances  of  distribution  not 
previously  recorded. 

The  Southern  Migration, 

I  have  already  mentioned  (p.  429)  that  the  bulk  of  the  Irish  fauntl 
and  flora  belongs  to  this  migration,  and  that  we  can  divide  its  members' 
again  roughly  into  those  of  South-western  and  those  of  Southern  or 
Central  European  origin.  But,  in  reality,  the  origin  of  this  migration 
is  an  exceedingly  complex  one,  and  is  all  the  more  difficult  to  trace, 
as  migrations  from  the  south  to  the  north  have  apparently  proceeded 
uninterruptedly  during  many  of  the  past  geologicsd  epochs — certainly 
during  the  whole  of  the  Tertiary  Era.  Whilst  most  of  the  larger  and 
short-lived  forms  have  died  out  again,  some  of  the  less  conspicuous 
Invertebrates  are  undoubtedly  of  very  ancient  origin,  and  have 
witnessed  vast  changes  in  the  fauna  and  flora  surrounding  them. 
Many  of  these,  though  their  general  distribution  indicates  a  southern 
origin,  baffie  all  attempts  at  solving  the  problem  of  the  location 
of  their  ancestral  home.  In  some  respects  the  southern  migration 
merges  into  the  Siberian  one ;  for  there  are  a  good  many  English  species 
of  animals  and  plants  which,  though  absent  from  Ireland,  belong 
certainly  to  the  former.  The  dormouse  (Museardinus  aveUanarius)^  for 
instance,  is  probably  of  Central  European  origin ;  but  it  nevertheless 
is  absent  from  Ireland.  Its  general  range,  however,  proves  that  it  is 
of  very  recent  origin,  and  it  has  only  spread  from  its  original  home, 
which  may  be  in  the  Alps,  after  Ireland  was  already  disconnected 
from  Great  Britain.     It  has  never  reached  Scotland,  Spain,  Norway, 
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Rnssia,  Greece,  or  any  of  the  Mediterranean  islands,  except  Sicily, 
where  it  is  present,  according  to  Doderlein  (24).  Then  there  are 
forms  which,  though  they  have  come  to  the  British  Islands  from 
Southern  Europe,  have  probably  not  originated  there,  but  in  Central 
or  Southern  Asia.  Certain  of  these  Asiatic  species  have  joined  what 
I  call  this  ''  Southern  Migratum,^^  but  subsequently  they  haye  invaded 
Europe  along  with  the  Siberian  migration.  In  most  of  these  instances, 
however,  the  members  of  the  earlier  southern  migration  belong  to  a 
different  variety  from  those  of  the  later  one,  or  exhibit  such  racial 
characters,  that  naturalists  are  able  to  distinguish  them  from  one 
another,  and  thus  differentiate  between  the  two  migrations.  On  p.  452, 
I  referred  to  two  of  such  cases,  viz.  those  of  the  European  hare  and 
the  bullfinch,  and  I  shall  mention  others  directly. 

I  have  more  than  once  drawn  attention  to  the  important  role  played 
by  the  land  moUusca  in  elucidating  former  changes  of  land  and  sea. 
I'he  moUusca  of  islands  are  of  great  importance  in  studying  geo- 
graphical distribution.  A  knowledge  of  the  moUuscan  fauna  of  such 
islands  as  Ireland,  Sardinia,  and  Corsica  will  help  us  to  solve  many  of 
the  problems  associated  with  their  former  continental  connexions. 
Especially  is  this  the  case  with  the  slugs.  As  the  sea  forms  an 
impassable  barrier  to  slugs,  being  deadly  both  to  themselves  and  their 
eggs,  the  occurrence  of  the  same  species  on  an  island  and  the  adjoin- 
ing mainland,  proves  that  these  were  formerly  connected  by  land. 

The  chief  centres  of  the  creation  of  species  in  the  Holarctic  region 
are  all  in  southern  latitudes,  as  Dr.  Simroth  has  pointed  out  (77, 
p.  20).  One  active  creative-centre  lay,  according  to  this  learned 
malacologist,  in  South-western  Europe,  another  in  the  Caucasus. 
Tliis  agrees  perfectly  with  the  data  which  we  possess  of  the  geo* 
graphical  range  of  slugs.  For  instance,  the  genus  A  Hon  undoubtedly 
originated  in  South-western  Europe.  Most  of  the  species  are  still 
confined  to  the  Spanish  peninsula,  and  if  wo  proceed  south,  east,  or 
north,  the  number  of  species  gradually  decreases,  and  outside  Europe 
and  Northern  Africa  the  genus  is  quite  unknown.  If  we  suppose  the 
French  west-coast  to  have  been  continued  north  as  far  as  the  Irish,  an 
Anon,  proceeding  to  migrate  from  its  original  home  in  South-western 
Europe,  would  have  had  about  as  far  to  go  to  Ireland  as  to  Germany, 
and,  indeed,  an  equal  number  of  species  inhabit  both  countries.  But 
in  the  more  distant  Hussia,  Scan^avia,  and  Turkey  the  numbers  of 
species  of  Ariou  are  much  fewer. 

Then  we  have  the  peculiar  genus  Geomalacus  almost  confined  to 
the  Spanish  peninsula,  which  genus,  owing  to  its  discontinuous  distri- 
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bution,  mast  be  looked  upon  as  an  ancient  one.  There  are  about  three  or 
four  Portugaese  species,  one  of  which,  Qeomalacus  maeulosus,  migrated 
as  far  north  as  Ireland,  and  has  surviyed  there,  though  it  appears  to  have 
become  extinct  in  the  intermediate  tracts  of  country,  which  it,  no  doubt, 
once  inhabited.  Testacella  is  another  typically  Western  European  genus, 
and  it  is  of  exceptional  interest  from  a  distributional  point  of  view, 
owing  to  its  subterranean  habits.  There  are  about  a  dozen  species,  of 
which  three  have  reached  Ireland,  while  none  occur  in  Central  or 
Eastern  Europe.  The  close  relationship  between  the  South-west 
European  molluscan  fauna  and  that  of  Ireland  is  altogether  very 
striking,  but,  as  I  have  had  occasion  to  mention,  there  is  no  need  of 
invoking  a  direct  former  land-connexion  between  that  country  and 
Spain,  as  has  been  done  by  the  late  Prof.  E.  Forbes,  in  his  classic 
memoir,  in  attempting  to  trace  the  origin  of  the  Irish  flora  (330).  An 
indirect  connexion  between  Ireland,  the  west  of  England,  and  France, 
which  has  so  often  been  suggested,  is  sufficient  to  explain  all  the 
minutiae  of  distribution.  In  every  group  of  Invertebrates,  the  Irish 
fauna  exhibits  strong  affinities  with  France  and  the  Spanish  peninsula, 
certainly  much  more  so  than  with  Germany  and  Eastern  Europe. 
But  in  all  these  cases  it  might  be  urged  (by  those  naturalists, 
especially,  who  adhere  to  the  view  that  everything  is  explainable  by 
accidental  introduction)  that  Ireland,  being  within  easy  reach  of  the 
Spanish  or  French  coasts,  many  of  these  forms  were  either  carried  by 
migratory  birds  or  with  floating  wood,  etc.  I  will  instance,  therefore, 
a  case  which,  I  think,  cannot  possibly  be  attributed  to  any  of  these 
agencies,  viz.  that  of  the  blind  woodlouse  {Platyarthrm  hoffinanseggii). 
The  genus  of  Platyarthrus  is  confined  to  Western  Europe  and 
Northern  Africa,  and  it  has  formed  such  a  close  alliance  with  ants, 
that  it  never  is  found  outside  an  ant's  nest.  One  species  inhabits 
Scotiand,  Ireland,  the  south  of  England,  and  Western  Continental 
Europe,  and  is  always  found  in  the  nest  of  the  common  red  ant.  As 
the  nests  of  these  ants  are  almost  invariably  under  stones,  and  the 
woodlouse  itself  is  hidden  in  the  subterranean  burrows  of  its  host,  the 
fact  of  the  occurrence  of  this  species  in  Ireland  admits  of  but  one 
explanation,  which  is  that  it  migrated  to  that  country  when  the  latter 
still  formed  the  northern  part  of  France.  As  the  migration  of  these 
lowly  animals  progresses  exceedingly  slowly,  this  land-connexion 
must  have  been  one  of  very  considerable  duration.  How  long  it 
lasted,  and  especially  during  what  geological  epoch  it  existed,  will  be 
considered  later  on.  Meanwhile,  we  must  return  to  the  subject  of 
the  southern  migration. 
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Among  the  birds,  which  hare  aniyed  in  Ireland  with  the  southern 
migration,  may  be  mentioned  the  Dipper  {Cinclus  aquatieua).  It 
inhabits  the  Pyrenees,  France,  the  south-west  of  England  and  Wales, 
Ireland,  Scotland,  and  the  outer  Hebrides,  and  just  enters  the  western 
parts  of  Germany,  Holland  and  Belgium.  Unlike  the  animals  con- 
sidered above,  it  has  not,  however,  originated  in  South-western  Europe. 
It  has  only  migrated  to  Ireland  from  there,  though  a  race  known  as 
Cinelui  tn$lanogaster  may  have  developed  in  South-Western  Europe 
and  have  spread  north  more  recently,  for,  according  to  Br.  Bowdler 
Sharpe,  it  is  only  found  in  the  east  of  England.  Beyond  the  British 
Isles  it  is  known  from  Scandinavia  and  even  Northern  Russia  besides 
the  Spanish  Peninsula.  A  second  race  (  Cineku  alhicollis)  inhabits  the 
whole  Mediterranean  region,  spreading  north  into  Switzerland,  and  it 
forms  the  link  as  it  were  between  the  true  Dipper  and  the  Asiatic 
form,  CineltM  eashm&rimiis.  The  other  species  of  Cinclus  are  divided 
between  Asia  and  America,  but  the  genus  is  probably  of  Asiatic  origin. 
The  path  of  migration  from  Asia  into  Europe  across  the  Aegean  Sea, 
followed  by  the  Dipper  was,  as  I  have  mentioned  (76^?,  p.  458),  the 
regular  route  at  that  time.  It  remained  indeed  the  only  means  of 
communication  between  the  two  continents  for  a  long  while. 

I  was  under  the  impression  that  these  same  conditions  prevailed 
during  the  whole  Pliocene  Epoch  and  only  changed  then ;  but  Prof. 
Charles  Dep6ret  is  of  opinion  that  the  extensive  land-connexion  which 
prevailed  in  the  Mediterranean  during  the  Miocene  Epoch  ceased  to 
exist  in  early  Pliocene  times.  I  have  not  ascertained  the  reasons  for 
his  thinking  that  such  had  been  the  case,  but  I  presume  that  he  holds 
the  Sicilian  Pliocene  deposits  to  indicate  that  a  submergence  must  have 
occurred  then.  I  would  fain  accept  the  verdict  of  such  a  high  authority, 
but  as  those  deposits  contain  northern  species  of  moUusca,  which  must 
have  reached  the  Mediterranean  from  the  Atlantic,  I  venture  to  think 
that  their  true  age  has  still  to  be  decided,  after  it  is  definitely  known 
when  these  moUusca  entered  the  Atlantic. 

The  bullfinch  {Pyrrhula  europaea)  has  a  distribution  very  similar 
to  that  of  the  Dipper,  but  whereas  the  latter  only  took  part  in  the 
southern  migration,  a  form  of  the  other  known  as  the  Eussian  bullfinch 
{Pyrrkula  major)  joined  also  the  Siberian  migration.  Such  cases 
occur  again  and  again,  and  are  most  instructive.  The  ordinary  bull- 
finch inhabits  the  Mediterranean  region  and  Western  Europe.  One 
other  species  or  race,  as  some  prefer  to  call  it,  inhabits  the  Continent 
of  Europe  and  one  the  Azores,  but  all  the  other  seven  species  are 
Asiatic.     We  have  here,  therefore,    another  instance  of  a  bird   of 
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undoubted  Asiatic  origin  entering  Europe  in  the  south-east,  then 
travelling  along  the  Mediterranean  to  South-western  Europe,  and 
only  then  turning  north  along  the  shores  of  the  Atlantic. 

Among  the  Mammalia,  I  might  mention  the  red  deer  {CervuB 
elaphw)  as  a  species  which  has  probably  reached  Ireland  from  South- 
western Europe.  Not  that  I  would  place  its  centre  of  origin  in 
that  part  of  the  world,  for  it  almost  certainly  originated  in  Asia, 
but  that  geographical  conditions  at  the  time  of  its  migrations  to 
Europe  were  such  (as  I  have  already  indicated)  that  it  had  no 
proper  means  of  spreading  over  the  central  and  northern  poiiions 
except  from  that  particular  region. 

In  tracing  the  present  range  of  the  red  deer,  we  have  to  bear 
in  mind  that  there  are  a  niunber  of  forms  very  closely  allied  to 
Cervus  elaphw^  viz.  C.  canadenm^  C.  maral^  C.  eorsicanuSf  C.  harharus, 
C.  eaahmerianuSf  C,  affinity  C,  euttephanus,  and  C,  xanthopygus.  Sir 
Victor  Brooke  (13)  has  already  referred  to  the  fact  that  the  antlers  of 
C,  eustephanus  cannot  be  distinguished  from  those  of  C.  eanadenm,  A 
great  similarity  is  said  by  Prof.  Nehring  (62  h)  to  exist  between  many  of 
the  antlers  found  in  European post-Glacial  deposits  and  the  recent  antlers 
of  C.  canadensis ;  and  he  is  inclined  to  refer  them,  along  with  the  large 
antlered  Asiatic  C.  eustephanus,  C.  xanthopygus,  etc.,  to  the  same  species, 
and  with  this  view  Prof.  Woldrich  agrees  (93).  Then  again  C.  moral 
is  looked  upon  as  a  variety  of  C,  canadensis^  and  identical  with  C, 
eustephanus  and  C,  xanthopygus,  by  Tcherski  (88)  ;-and  there  cau  be  no 
doubt  as  to  the  specific  identity  with  C,  ek^hus  of  C,  corsicanus  and 
C.  harharus. 

It  seems  altogether  probable  that  all  these  forms  are  but  races  or 
varieties  of  the  red  deer  (C  elaphus).  However,  in  the  shape  of  the 
antler,  we  can  separate  two  groups,  one  with  short  and  the  other  with 
long  and  powerful  ones.  The  former  inhabits  Northern  Africa,  the 
Mediterranean  islands,  Ireland,  and  "Western  Europe  generally,  gradu- 
ating towards  the  east  into  the  larger  form  which  occurs  in  Asia,  North 
America,  the  Crimea,  and  in  the  Caucasus,  but  is  now  practically 
extinct  in  other  parts  of  Europe. 

Sir  Victor  Brooke  indicated,  in  his  interesting  monograph  of  the 
Cervidae  (13),  that  their  early  ancestors  spread  probably  from  the 
eastern  Palsearctic  and  the  Indian  regions  westward  into  Europe,  and 
eastward  to  North  America.  Of  the  twenty-two  species  of  Cervid® 
confined  to  the  New  "World,  no  less  than  twenty-one  belong  to  Sir 
Victor  Brooke's  division  of  the  Telenietacarpi,  C.  canadensis  being 
the  sole  exception.     This  fact  alone  would  point  to  the  latter  belonging 
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to  a  distinct  and  much  more  recent  immigration  into  America, 
vhich  view  is  supported  by  its  range  in  that  continent,  it  being 
confined  to  the  Northern  States. 

The  centre  of  distribution  of  the  whole  Cervus  elaphtu  group  lies  in 
Central  Asia,  a  fact  which  had  been  before  noticed  by  Koppen  (53,  p.  51), 
who  believed  that  the  more  accurate  position  of  this  centre  was  some- 
where between  the  Altai  and  the  Tian-Shan  Mountains,  just  as  we  have 
had  two  migrations  from  Asia  of  the  bullfinch,  so  we  have  had  the  same 
number  of  the  red  deer.  The  older  one  of  the  small-tmtlered  race 
passed  into  Greece  and  spread  along  the  borders  of  the  Mediterranean, 
at  the  time  wheu  Corsica  and  Sardinia  were  still  connected  with 
Sicily  and  Qreece  on  the  one  hand,  and  with  Tunis  on  the  other. 
Arrived  in  Spain,  this  small  race  probably  spread  north  and  east 
But  it  is  only  in  the  isolated  regions,  such  as  Ireland,  that  this 
race  has  been  still  preserved,  for  owing  to  the  advent  of  the  large- 
antlered  form  in  Central  Europe  during  the  Interglacial  Period, 
which  probably  interbred  with  the  older  one,  we  have  there  a  race 
somewhat  intermediate  between  the  two. 

I  may  mention  that  we  have  fossil  evidence  of  the  great  antiquity 
in  Europe  of  the  small  race  of  the  red  deer.  It  was  found  associated 
in  Malta  with  the  pigmy  hippopotamus,  and  an  extinct  elephant 
(18),  and  has  been  obtained  in  caves  at  Gibraltar  (57  a),  in  Spain  (1«), 
and  Ireland  (2).  All  the  animals  of  the  southern  migration,  which  I 
have  referred  to  in  the  preceding  pages,  formed  part  of  an  exceedingly 
ancient  stream  which  issued  forth  from  South-western  Europe.  As  I 
indicated,  they  did  not  all  originate  there,  but  the  natives  of  that 
region  were  joined  by  those  of  Central  and  Southern  Asia,  which  had 
wandered  to  South-western  Europe,  across  ancient  land-connexions, 
by  way  of  Greece,  Sicily,  and  North-west  Africa.  That  the  fauna  of 
North-west  Africa  had  come  from  Europe,  and  that  the  latter  was  not 
stocked  from  Africa,  has  already  been  maintained  by  the  great  pale- 
ontologist Biitimcyer  (74,  p.  42),  and  by  Bourguignat  (11). 

Owing  to  the  breaking  up  of  old  land-connexions  across  the  Medi- 
terranean, and  to  the  disappearance  of  barriers  in  other  places,  the 
Asiatic  stream  of  the  southern  migration  entered  Central  Europe  by  a 
more  direct  route  than  before,  and  was  now  joined  by  animals  of 
Central  European  origin  in  its  northern  course.  The  south-western 
animals  and  plants  ceased  to  migrate  north,  possibly  owing  to  a 
refrigeration  by  slow  degrees  of  the  climate,  and  at  the  present 
moment  many  of  the  members  of  that  early  migration,  which  reached 
Ireland,  have  become  extinct ;  most  of  the  survivors,  still  holding 
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their  grouDd  in  gradually  decreasing  numbers,  discontinue  to  spread. 
The  older  members  of  the  southern  migration  are  therefore  in  Ireland 
more  or  less  confined  to  the  south-western  counties.  Not  only  are 
they  there  in  a  climate  more  in  accordance  with  their  original  habitat, 
but  what  is  of  more  importance,  the  struggle  for  existence  is  less 
keen  there,  as  comparatively  few  of  the  later  immigrants  from  Southern 
and  Central  Europe  have  penetrated  to  that  part  of  Ireland.  It  must 
be  remembered  that  these  changes  went  on  very  gradually  step  by 
step.  Though  the  number  of  the  south-western  species  that  migrated 
north  probably  grew  less  as  the  more  eastern  forms  increased,  there 
can  be  no  doubt  that  some  continued  to  advance  north  even  after 
Ireland  was  separated  from  England. 

"We  come  now  to  the  consideration  of  the  Central  European  branch 
of  the  southern  migration.  This  includes,  as  we  have  seen,  chiefly 
species  of  South  and  Central  European  origin,  but  others  of  Asiatic 
origin  joined  in  it.  Thus  the  badger  {Meles  taxus)  belongs  to  the 
last  group.  It  is  undoubtedly  of  Asiatic  origin.  Four  allied  species, 
Meles  leueurus,  M.  chinensis^  M.  caneseens,  and  M.  anakumay  inhabit 
Asia,  whilst  two,  viz.  M,  polaki,  and  M,  maraghanua  are  known  from 
the  Upper  Miocene  of  Persia.  That  on  entering  Europe  it  has  not 
been  able  to  make  use  of  the  ancient  land-connexions  above  referred 
to,  is  indicated  by  the  fact  of  its  absence  from  Sicily,  Sardinia,  and 
Corsica,  as  well  as  from  Northern  Africa.  On  the  other  hand,  Greece 
was  still  united  with  Asia  Minor  at  that  time,  for  it  is  an  inhabitant 
of  several  of  the  islands  in  the  Greek  archipelago  (27). 

As  examples  of  the  first  group  might  be  quoted  a  number  of  land 
moUusca,  such  as  Helix  rufeseene  and  JTl  ericetorum.  Most  of  the 
nearest  relations  of  the  former  are  confined  to  Central  Europe,  and  it 
does  not  range  to  the  south-west.  The  allies  of  JJ.  ericetorum  have  a 
wider  distribution,  and  some  even  penetrate  into  Western  Asia. 

If,  as  I  think,  it  may  be  taken  as  an  established  fact  that  the 
south-western  branch  of  the  southern  migration  is  the  first,  and  the 
Siberian  migration  the  last,  which  reached  the  British  Islands,  Ire- 
land must  have  become  disconnected  from  England  during  the  period 
intervening  between  the  two.  It  was,  therefore,  at  the  time  while 
tlie  migration  from  Southern  and  Central  Europe  was  in  progress,  that 
the  old  land-connexion  uniting  the  two  countries  was  severed.  That 
migration,  however,  did  not  stop  when  the  Siberian  animals  invaded 
Europe.  Again,  we  find  the  southern  forms  joining  in  with  those  of 
totally  different  origin  in  their  wanderings,  just  as  the  south-western 
fauna  and  flora  joined  with  the  Central  European.     We  still  have, 
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confined  to  South-eastern  England,  many  of  the  latest  immigrants 
from  Central  Europe,  such  as  Jlelix  pomatia,  JJ.  earthusiana, 
H,  eantiana,  Bulitninus  montanus^  and  others.  A  large  numher  of 
species  of  plants  might  he  mentioned,  and  also  animals  from  almost 
all  the  groups  of  terrestrial  Invertehrates,  which  apparently  had  only 
reached  England  before  it  became  disconnected  from  France,  and 
which  are  still  more  or  less  confined  to  the  south-eastern  parts  of  that 
country.  The  majority  of  these  are  of  Centiitl  or  South-eastern 
European  origin. 

Of  the  Invertebrates  we  have  little  or  no  palaeontological  proof  of 
the  period  of  their  migration  to  England.  But  with  the  Mammals  it 
is  very  difPerent.  We  know  that  the  vanguard  of  the  Siberian  migra- 
tion reached  England  at  the  time  when  the  Forest-bed  was  deposited 
(see  p.  462).  Every  geologist  is  acquainted  also  with  the  fact  of  the 
extraordinary  mixture  of  Siberian  and  southern  types  of  Mammals 
contained  in  this  bed,  as  well  as  in  the  succeeding  Pleistocene  ones, 
and  that  it  has  been  established  beyond  a  doubt  that  they  must  have 
then  lived  together,  though  their  original  homes  often  were  situated 
thousands  of  miles  from  one  another. 

"  The  occurrence,"  says  Mr.  Lydekker  (57*,  p.  810),  *<  of  the  hip- 
popotamus in  association  with  the  musk-ox,  glutton,  and  walrus,  pre- 
sents us  with  another  of  the  puzzles  wliich  almost  break  the  heart  of 
the  palaeontologist."  With  regard  to  the  epoch  of  the  English 
caverns  and  brick -earths,  wliich  are  by  Mr.  Lydekker  included  in  the 
Pleistocene  Epoch  along  with  the  Forest-bed,  he  remarks  (p.  300)  : 
**  The  most  remarkable  feature  connected  with  this  fauna  is  the  appa- 
rently contradictory  evidence  which  it  affords  as  to  the  nature  of  the 
climate  then  prevalent.  The  glutton,  reindeer,  Arctic  fox,  and  musk- 
ox  are  strongly  indicative  of  a  more  or  less  Arctic  climate  ;  many  of 
the  voles  (Aivicola),  picas  (Lagomys)  and  sousliks  (Spermophilus), 
together  with  the  Saiga  antelope,  appear  to  point  equally  strongly  to 
the  prevalence  of  a  steppe-like  condition,  while  the  hippopotamus 
and  spotted  hyaena  seem  as  much  in  favour  of  a  sub-tropical  state  of 
things."  Prof.  Dawkins  (22*,  p.  113)  thought  that  this  anomaly 
might  be  explained  by  the  supposition  that  in  the  greater  part  of 
Britain  the  winters  were  cold  and  the  summers  warm,  as  in  the 
middle  of  Asia  and  I^orth  America,  where  large  tracts  of  land  extend 
from  the  Polar  region  towards  the  Equator,  and  offer  no  barrier  to 
the  swinging  to  and  fro  of  the  animals.  In  the  summer  time  the 
southern  species  would  pass  northwards,  and  in  the  winter  time  the 
northern  would  swing  southwards,  and  thus  occupy  at  different  times 
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of  the  year  the  same  tract  of  ground  as  is  now  the  case  with  the  elks 
and  reindeer.  Since,  however,  as  Mr.  Lydekker  tells  us  (p.  300),  **  it 
has  now  been  ascertained  that  the  remains  of  both  tropical  and  Arctic 
forms  have  been  found  lying  side  by  side  in  the  same  bed,  it  is  per- 
fectly certain  that  such  an  explanation  will  not  meet  the  exigencies  of 
the  case." 

The  land  and  freshwater  mollusca  known  from  the  Forest-bed  are 
not  Arctic,  as  one  should  have  expected  from  the  foregoing  account  of 
the  migrations.  According  to  Mr.  Clement  Reid  (72  a,  p.  186),  of  the 
fifty -nine  species  now  determined,  forty-eight  are  at  present  living  at 
Norfolk,  six  are  extinct,  two  are  Continental  forms  living  in  the  same 
latitude  as  Norfolk,  and  the  other  three  are  southern  forms  not  now 
living  in  Northern  Europe.     The  flora  also  is  not  Arctic. 

Looking  at  the  fauna  of  Ireland  as  a  whole,  there  seems  no  reason 
to  suppose  that  the  whole  of  it  could  not  have  reached  Ireland  at  or 
just  previous  to  the  time  when  the  Forest-bed  was  deposited  in  the 
manner  I  have  attempted  to  explain  in  the  preceding  pages.  But 
since  there  is  very  strong  geological  evidence  to  show  that  a  Glacial 
Period,  accompanied  by  an  immense  sheet  of  ice  which  covered  the 
greater  part  of  the  British  Islands,  succeeded  the  Forest-bed  Period,  it 
is  perfectly  clear  that  the  present  fauna  could  not  have  survived  it  in 
the  country. 

Mr.  Clement  Reid  believes  that  a  large  portion,  probably  most,  of 
the  native  British  plants  were  exterminated  during  the  Glacial  Period, 
to  be  reintroduced  when  the  climate  ameliorated  (72  (;,  p.  182). 
"  With  glacial  conditions  in  Scotland  and  the  hilly  grounds  of  Eng- 
land and  Ireland,"  remarks  Prof.  James  Geikie,  ^'neither  temperate 
flora  nor  fauna  could  have  existed  in  our  country"  (35c,  p.  169). 
According  to  Dr.  Wallace,  the  fauna  was  destroyed  during  the  Glacial 
Period  by  a  submergence  (89,  p.  338). 

Whether  the  destruction  of  the  fauna  and  flora  was  caused  by  ice 
or  water  matters  little.  Almost  all  British  geologists  and  zoologists 
are  agreed  that  the  bulk  of  the  Irish  fauna  and  flora  migrated  to  Ire- 
land after  the  Glacial  Period,  because  they  are  somehow  or  other  con- 
vinced that  it  must  have  been  destroyed  had  it  reached  the  country 
before  that  period.  I  have  mentioned  before  that  I  do  not  share  these 
views,  and  I  have  shown  that  the  range  of  species  within  the  British 
Islands  is  incompatible  with  the  notion  of  a  repopulation  after  the 
Glacial  Period.  ''There  are  few  points,"  says  Prof.  J.  Geikie  (35(7, 
p.  169),  ''  we  can  be  more  sure  of  than  this,  that  since  the  close  of 
the  Glacial  Epoch — since  the  deposition  of  the  clays  with  Arctic  shells 
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and  the  Saxicara  sands — ^there  have  been  no  great  oscillations,  bat 
only  2l  gradual  amelioration  of  climate.  It  is  quite  impossible  to  believe 
that  any  warm  period  could  have  intervened  between  the  last  Arctic 
and  the  present  temperate  conditions,  without  leaving  some  notable 
evidence  in  the  superficial  deposits  of  Scotland,  Scandinavia,  and 
North  America."  In  the  same  way,  I  think,  there  are  few  points  we 
can  be  more  sure  of  than  that  the  South-western  European  fauna  and 
flora  in  the  British  Islands  is  more  ancient  than  the  Siberian  or  the 
Arctic.  If  Prof;  James  Gcikie  were  right,  it  ought  certainly  to  be 
the  other  way  round.  But  the  evidence  as  to  the  climate  in  the 
British  Islands  during  the  Glacial  Period  is  so  contradictory,  the  very 
nature  of  that  period  is  so  complex,  that  few  scientific  subjects  during 
this  century  have  raised  more  angry  discussions,  and  none  have  pro- 
duced a  vaster  amount  of  literature.  That  I  should  help  to  increase 
the  latter  still  more  is  to  be  regretted,  especially  as  the  subject  is  not 
my  own ;  but  having  been  led  by  faunistic  evidence  to  regard  this 
vexed  problem  f lom  a  side  from  which  it  has  hitherto  received  but 
little  attention,  I  hope  I  may  be  excused  for  venturing  to  add  my 
own  views  to  those  already  known. 

The  Olaeial  Period, 

With  regard  to  the  climate  of  this  period,  the  views  of  the  various 
authorities  are  not  altogether  in  harmony.  Those  of  Prof.  James 
Geikie  and  Mr.  Clement  Reid  have  already  been  stated.  Somewhat 
similar  ones  are  held  by  Prof.  Nehring  and  many  other  zoologists,  by 
Prof.  Nathorst  and  many  leading  botanists,  and  also  by  Prof.  Penck 
and  a  number  of  geologists,  but  still  there  is  a  sufficiently  wide  disparity 
between  their  views  as  to  the  temperature  necessary  to  produce  the 
enormous  increase  of  glaciers  all  over  the  Northern  Hemisphere. 
Prof.  Bonney  holds  that  a  lowering  of  the  temperature  amounting  to 
IS^'Fahr.,  if  only  the  other  conditions  remained  either  constant,  or 
became  more  favourable  to  the  accumulation  of  snow  and  ice,  would 
suffice  to  give  us  back  the  Glacial  Period  (10^,  p.  373).  On  the  other 
hand,  Prof.  Neumayr  was  of  opinion  (63,  p.  619)  that  the  reduction 
of  temperature  in  Europe  could  not  have  been  more  than  6°  C, 
which  is  considerably  less  than  18°  Fahr.  The  very  low  snow-line  in 
the  British  Islands,  he  thought,  proved  that  even  then,  under  the 
influence  of  the  Gulf  Stream,  a  comparatively  mild  climate  existed, 
and  in  fact  that  the  climatic  conditions  between  the  various  parts  of 
Europe  were  about  the  same  as  now  (p.  619).     By  comparing  the 
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snow-line  during  the  Glacial  Period  with  that  of  the  present  day, 
Prof.  Penck  came  to  the  conclusion  that  during  the  former,  the 
temperature  of  the  Earth  must  have  been  5°  C.  lower  than  it  is 
now  (66  <f,  p.  75),  whilst  Mr.  Bruckner  does  not  allow  that  it  was 
more  than  3-4  degrees  lower.  Prof,  de  Lapparent  argues  that  the 
decrease  in  temperature  during  the  Glacial  Period  was  probably  caused 
by  an  increase  of  humidity ;  that  humidity  indeed  was  the  great  factor 
of  the  Glacial  phenomenon  (54,  p.  1391).  Mr.  Falsan  believes  that 
the  mean  annual  temperature  in  France  ranged  between  six  and 
nine  degrees  C.  in  Glacial  times  (28,  p.  230).  As  the  latter  estimate 
of  temperature  is  something  approaching  that  of  Scotland  at  the  present 
day,  a  luxuriant  fauna  and  flora  could  perfectly  well  have  lived  in  that 
country  under  those  thermal  conditions.  Indeed,  Mr.  Falsan  admits 
that  an  abundance  of  vegetation,  such  as  herbs,  bushes,  and  trees  must 
have  flourished  in  close  proximity  even  to  the  glaciers  (p.  240).  There 
is  no  doubt  that  a  mild  climate  is  not  incompatible  with  the  existence 
of  glaciers.  I  need  only  refer  to  New  Zealand,  where  a  semi-tropical 
vegetation  exists  in  close  proximity  to  glaciers.  We  are  reminded 
by  Prof.  Penck  (66  d,  p.  222)  that  wheat  is  cultivated  close  to  the  Aar 
glacier  in  Switzerland,  and  that  even  in  Norway  fruit  ripens  on  the 
shores  of  Hardangerfjord,  a  couple  of  miles  only  from  the  inland  ice. 
But  the  most  remarkable  fact  in  connexion  with  this  subject  is  that 
pointed  out  by  Darwin,  viz.,  that  in  Tierra  del  Fuego  glaciers  descend 
right  down  to  the  sea,  whilst  in  the  same  country  evergreen  trees 
flourish  luxuriantly.  Humming  birds  may  be  seen  sucking  the  flowers, 
and  parrots  feeding  on  the  seeds  of  the  "  Winter's  Bark"  in  lat.  55°  5', 
that  is  to  say,  within  two  degrees  of  Tierra  del  Fuego  (21  h,  p.  176). 
According  to  the  same  author  the  mean  annual  temperature  of  that 
part  of  South  America  is  44°  Fahr.,  whilst  that  of  Dublin  is  49°. 
It  is  six  degrees  colder  in  Tierra  del  Fuego  in  winter  than  in  Ireland, 
and  no  less  than  nine  and  a  half  less  hot  in  summer. 

It  has  even  been  been  argued  by  geologists  that  a  large  extension 
of  ice  and  snow  is  possible  without  any  considerable  change  in  the 
present  climatic  conditions.  Prof.  Whitney  remarks  (92,  p.  38) 
'Hhat  the  Glacial  Period  was  a  local  phenemenon,  during  the  occurrence 
of  which  much  the  larger  of  the  land-masses  of  the  globe  remained 
climatologically  entirely  unaffected."  But  there  arc  also  adherents  to 
the  view  that  a  higher  temperature,  than  obtains  at  present,  reigned 
during  the  Glacial  Period.  Thus  the  eminent  French  botanist,  Henri 
Lecoq,  maintained  (56,  p.  15)  that  the  former  greater  extension  of 
glaciers  in  Europe  was  caused  by  a  greater  snowfall,  and  indirectly  by 
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a  more  active  evapoTation  of  water,  which  must  have  heen  produced 
by  a  warmer  climate. 

To  judge  from  the  above  opinions,  and  taking  an  average  estimate 
between  the  extremists  on  either  side,  it  seems  quite  conceivable  that 
the  present  Irish  fauna  and  flora  could  have  survived  the  Glacial 
Period  in  Ireland,  if  we  supposed  that  perhaps  a  few  local  glaciers 
existed  in  that  country  at  the  time.  Such  a  supposition,  however,  is 
altogether  denied  by  Irish  and  other  geologists.  Mr.  Close  believes 
that  practically  the  whole  of  the  present  surface  of  Ireland  was  covered 
by  ice — at  any  rate  for  some  time — during  the  Glacial  Period  (17). 
According  to  Mr.  Kinahan,  **  it  would  appear  that  at  one  time  there 
was  a  general  south-south-westward  movement  of  a  thick  sheet  of  ice 
across  Ireland  "  (51a,  p.  241).  Prof.  James  Geikie  informs  us  (3d  a, 
p.  415)  that  during  the  epoch  of  maximum  glaciation  all  Ireland  was 
smothered  in  ice — only  the  tops  of  the  higher  mountains  appearing 
above  the  surface  of  the  mer  de  glace  as  Nunatakker. 

That  under  such  conditions  no  fauna  or  flora  to  speak  of  could 
have  outlived  the  Glacial  Period  in  Ireland  is  obvious.  As  I  think, 
however,  that  I  have  brought  forward  weighty  reasons  in  favour  of 
the  present  fauna  and  flora  having  survived  that  period  in  Ireland, 
we  have,  in  order  to  uphold  my  contention,  either  to  suppose  that  a 
sufficient  former  southward  extension  of  land  existed  on  which  the 
animals  and  plants  accommodated  themselves  during  the  glacial  con- 
ditions which  prevailed  on  more  northerly  parts  of  the  island,  or  that 
the  views  of  the  geologists  as  above  expressed  are  erroneous. 

If  the  whole  island  had  been  glaciated  in  the  manner  indicated, 
the  whole  fauna  and  flora  would  have  had  to  seek  refuge  in  a  supposed 
southern  extension  of  Ireland.  Prof.  E.  Forbes  (33  <i,  p.  14),  as  I  have 
already  mentioned,  believed  that  the  Lusitanian  element  in  the  Irish 
flora  must  have  survived  the  Glacial  Period  on  such  a  now  sunken 
part  of  the  island,  and  that  afterwards,  as  more  favourable  conditions 
set  in,  the  remnants  of  it  took  possession  of  the  south-western  coun- 
ties. It  evidently  never  occurred  to  Prof.  Forbes  that  the  whole  of 
the  present  fauna  and  flora  might  be  pre-Glacial,  and  could  have  been 
driven  to  this  submerged  land  to  seek  refuge  from  the  ice.  But  if 
such  an  emigration  and  immigration  from  and  to  the  present  land 
surface  of  Ireland  had  taken  place,  we  certainly  should  perceive  clear 
indications  of  it  in  the  composition  of  the  Irish  fauna  and  flora. 
There  is  one  thing  absolutely  certain,  however,  and  that  is,  that  the 
most  ancient  Lusitanian  forms  are  more  or  less  confined  to  the  south- 
west, the  northern  forms  to  the  north  and  west,  and  the  most  eastern 
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ones  to  the  east  and  centre.  They,  indeed,  still  occupy  the  tracts 
"where  they  originally  arrived  in  the  country.  Had  all  the  animals 
and  plants  reached  the  island  from  the  south-west,  where  the  sunken 
land  is  supposed  to  have  heen  situated,  that  part  would  prohahly  be 
the  richest  in  species,  whilst  it  is  in  reality  much  the  poorest,  and 
nothing  strikes  a  naturalist  more  forcibly  than  the  absence  there  of  a 
large  number  of  the  commonest  Irish  species. 

Let  us  take  an  example  from  the  mollusca.  Four  species  of  Helix, 
belonging  to  the  subgenus  Xerophila,  inhabit  Ireland,  viz.  Helix  vir- 
^ata^  H,  inter seoia,  S.  erieetorum,  and  JTi  harhara  (acuta).  They  rarely 
make  an  attempt  to  hide  themselves,  are 
extremely  conspicuous,  and  always  occur 
in  abundance  wherever  found.  They 
inhabit  almost  the  whole  of  Ireland,  but 
are  especially  common  round  the  coast. 
For  some  years  I  have  carefully  collected 
statistics  as  to  their  occurrence,  and  have 
specially  visited  many  parts  of  the  coast, 
and  have  invariably  found  one  or  more  of 
the  four  species;  but  the  only  strip  of 
coast-line  in  Ireland  where  they  are  com- 
pletely absent  is  that  between  Valentia 

Island  and  Baltimore— that  is  to  say,  all       'T^fP^^u^'*^^^''**?'  V^""^ 
,  J    T>     i_  the  diatnbution  of  the  Xero- 

along  the  Kenmare  Kiver  and  Ban  try  philous  Helices  is  indicated 
Bay — the  very  coast  where  we  should  by  dots. 
€xpect  them  to  occur  plentifully  if  the  theory  of  their  survival  on  the 
southern  sunken  land  were  correct.  As  they  presumably  entered 
Ireland  from  the  east,  and  then  travelled  both  inland  and  along  the 
coast,  it  must  be  surmised  that  they  have  not  yet  been  able  to  colonize 
the  extreme  south-west. 

That  the  whole  Irish  fauna  and  flora  could  have  survived  on  a 
now  sunken  southern  extension  of  Ireland  is,  therefore,  impossible. 
They  must  have  remained  within  the  present  boundaries  of  the  island 
during  the  Glacial  Period,  though  it  is  probable  that  it  did  extend 
somewhat  more  to  the  west,  south,  and  north,  then  it  does  now,  and 
that  those  parts  of  the  country  stood  at  a  relatively  higher  level  to 
the  east ;  so  that  the  Shannon  and  some  other  rivers,  which  now 
drain  into  the  Atlantic,  emptied  their  waters  into  the  Irish  Sea 
(see  76  fl). 

The  nature  of  the  Pleistocene  Mammalia  of  Eastern  England  is  not 
such  as  to  (indicate  an  Arctic  climate  in  the  British  Islands.    The 
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presence  of  northern  forms  is  dne,  as  we  hare  seen,  to  an  immigration 
of  Siberian  animals ;  but,  as  they  liyed  in  company  with  southern 
types,  many  of  which  required  an  abundance  of  green  food,  the 
winter  temperature  in  the  British  Islands  may  have  been  as  high  or 
higher  than  it  is  now,  though  with  a  lower  summer  temperature,  and 
with  a  copious  snow-fall  in  winter,  glaciers  were  generated  in  the 
mountainous  regions.  A  number  of  land  and  freshwater  shells  are 
quoted  by  Prof.  J.  Oeikie  (36  a,  p.  337),  from  the  Arctic  freshwater 
bed  on  the  coast  of  Norfolk,  in  eyidence  of  a  rigorous  climate.  These 
are  spoken  of  by  him  as  high  northern  forms ;  but  in  this  he  is 
mistaken.  Every  one  of  them  are  inhabitants  of  Ireland  at  present^ 
and  all  but  one  very  common. 

But  if  the  fauna  does  not  indicate  Arctic  conditions  during  the 
Pleistocene  Epoch  in  the  British  Islands,  we  are  told  that  what  ia 
known  of  the  flora,  at  any  rate,  is  such  as  to  exclude  the  possibility 
of  its  existing  under  anything  but  an  Arctic  climate.     The  same 
Arctic  freshwater  bed  just  referred  to  contains,  besides  the  shells, 
some  plant-remains,  and  these,  according  to  Mr.  C.  Eeid,  imply  a 
lowering  of  the  temperature  by  about  20°  F.    The  plants  of  the  Forest- 
bed,  Mr.  Clement  Reid  tells  us  (72ii,  p.  186),  are  not  Arctic.    Though 
the  land  and  freshwater  moUuscan  iaxmsL  remains  much  the  same  in 
the  later  deposits,  the  plants  alone,  it  appears,  are  quoted  as  indica- 
tors of  temperature.     Prof.  Nathorst  has  made  the  Pleistocene  flora 
the  subject  of  his  special  study,  and  to  his  writings  we  must  appeal 
for  information  on  this  subject.     It  appears,  from  his  interesting  essay 
on  the  distribution  of  the  Arctic  plants  in  Europe  during  the  Glacisd 
Period  (61  b),  that  all  the  localities  but  one,  in  which  remains  of  such 
vegetation  have  been  discovered,  lie  either  within  the  limits  of  the 
maximum  extension  of  what  is  known  as  the  northern  ice-sheet^ 
or  within  those  of  the  Alpine  glaciers.     It  is  conceivable,  therefore^ 
that  the  remains  of  the  vegetation  in  question  were  carried  down 
from  the  mountains  by  glaciers,  and  deposited  far  from  where  they 
originally  flourished.     Such  a  transportation  from  a  distance  is  still 
more  eaidly  conceived  when  we  consider  that,  as  has  been  suggested, 
the  limits  of  the  maximum  extension  of  the  Scandinavian  ice-sheet 
merely  represent  the  shores  of  a  North  European  sea,  and  that  the 
plants,  along  with  the  boulders,  have  been  left  by  stranded  icebergs, 
where  we  now  find  them.      The  Arctic  willow  {Salix  polarts)  and  the 
dwarf  birch  {Betula  natui),  which  occur  in  the  so-called  Arctic  fresh- 
water beds  of  Norfolk,  might  have  reached  their  destination  from 
Scandinavia  in  that  manner,  without  influencing  the^British  climate 
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very  seriously.  But  it  is  more  likely  that  these  plants  lived  where 
their  remains  are  now  found,  especially  since  there  can  be  no  doubt  at 
uU  that  some  Arctic  species  grew  formerly  in  the  south  of  England. 
The  exception,  above  referred  to  by  Prof.  Nathorst — ^namely,  of 
a  locality  where  deposits  of  Arctic  plants  occur  not  within  the  limits 
of  the  former  range  of  glaciers — is  that  of  Bovey  Tracey  in  Devon- 
shire. Though  the  age  of  this  deposit  in  not  quite  settled,  it  does 
not  matter  very  much.  The  fact  remains,  that  Arctic  plants  did  here 
flourish  some  time  or  other  within  a  recent  geological  epoch,  and  do  not 
do  so  now.  Prof  J.  Oeikie  (35  a,  p.  398)  remarks,  "  during  the  climax 
of  Glacial  cold,  it  is  unlikely  that  Southern  England  had  much,  if  any, 
vegetation  to  boast  of."  **  It  is  certain,  however,  that  it  was  clothed 
and  peopled  by  an  Arctic  flora  and  fauna  when  the  climatic  condi- 
tions were  somewhat  less  severe,  relics  of  that  flora  having  been 
detected  at  Bovey  Tracey." 

The  Arctic  plants  that  have  been  discovered  there  comprise  Betula 
nuna  and  B,  alba,  Salix  cinera  and  Arctostaphylos  wva-ursi.  Now  threo 
of  these  four  species  are  still  natives  in  the  British  Islands  and  all  are 
forms  which  probably  came  to  us  with  the  Arctic  migration  which  I 
described.  They  travelled  south  with  the  reindeer  and  other  Mam- 
mals, and  probably  covered  tracts  of  country  from  which,  with  the 
increased  struggle  for  existence  later  on,  they  have  again  been  evicted 
by  stronger  rivals.  But  a  discovery  of  their  remains  does  not  neces- 
sarily indicate  that  a  great  change  of  climate  has  taken  place.  Indeed 
when  we  carefully  examine  the  present  range  of  Arctic  plants  in  the 
British  Islands,  a  curious  fact  presents  itself  which  no  doubt  has  been 
frequently  noted  by  botanists,  viz.  that  some  of  the  most  characteristi- 
cally Arctic  species  and  some  which  are  often  quoted  by  glacialists  in 
support  of  their  theories  of  the  former  presence  of  an  Arctic  climate  in 
the  British  Islands — flourish  at  the  present  moment  in  very  mild 
situations.  I  need  only  remind  those  interested  in  the  history  of  the 
Glacial  Period  that  the  Mountain  Avens  {Dryas  ociopetala)  abounds  in 
the  west  of  Ireland  (Co.  Galway),  down  to  sea  level.  Now  it  is  well 
known  that  the  mean  winter  temperature  of  that  part  of  Ireland 
resembles  that  of  Southern  Europe,  being  no  less  than  12°  F.  above 
freezing  point.  Alpine  plants  when  cultivated  in  Irish  gardens  seem 
as  a  rule  to  thrive  exceedingly  well.  It  would  be  rash  therefore  to 
argue,  from  the  occurrence  of  Arctic  or  Alpine  species  of  plants  in  any 
deposit,  that  the  locality  must  have  passed  through  an  Arctic  climate. 
Indeed  Dr.  Thiselton-Dyer  has  shown  that  for  the  most  part  Alpine 
plants  are  intolerant  of  very  low  temperature  (84,  p.  581),  and  that 
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at  Eew  OardenB  they  are  obliged  to  winter  the  collection  in  frames, 
thus  exposing  them  to  a  higher  temperature  than  what  at  present 
obtains  in  the  British  Islands.  It  seems  to  me  probable,  therefore, 
that  the  extensive  migrations  of  Alpine  and  Arctic  plants,  which  un- 
doubtedly took  place  in  past  ages,  did  occur  long  before  the  Glacial 
Period,  during  a  milder  and  more  equable  epoch,  and  that  they  have 
since  become  adapted  to  live  in  countries  where  they  receive  sufficient 
moisture  during  summer  and  are  protected  from  severe  frost  in  the 
winter  by  a  cover  of  snow. 

I  believe  that  neither  the  animals  nor  the  plants  which  have 
been  discovered  in  British  Pleistocene  strata  indicate  the  presence 
of  an  Arctic  climate  in  the  British  Islands  during  the  so-called 
*<Ice  Age."  The  theory  of  a  general  glaciation  of  these  islands — 
the  south  of  England  excepted — has,  however,  been  so  universally 
accepted  by  geologists,  that  it  has  almost  passed  the  stage  of  con- 
troversy, and  is  more  generally  regarded  as  an  established  fact.  I 
am  not  sure  whether  even  those  who  are  in  favour  of  the  view 
of  the  marine  origin  of  the  boulder-clay,  disbelieve  in  a  previous 
general  glaciation.  Tet  it  is  not  long  ago  that  the  generally 
accepted  view  was  that  all  the  phenomena  now  attributed  to  land- 
ice  had  been  produced  by  the  action  of  floating  icebergs.  The 
rock-scorings,  '<  crag  and  tail,"  boulder-clay,  scratched  stones  and 
drumlins  were  all  believed  to  be  due  to  the  action  of  the  sea 
assisted  by  floating  ice.    . 

I  will  not,  however,  venture  to  discuss  this  extremely  intricate 
subject  of  land  ice  ver9U9  floating  ice,  and  hope  that  geologists  may 
think  fit  to  reconsider  their  final  verdict  in  the  light  of  the  con- 
clusions I  arrived  at  from  a  study  of  the  geographical  distribution 
of  animals. 

There  is  one  factor  of  importance  in  connexion  with  this  theory 
of  an  ice-sheet,  which  may  throw  some  light  on  the  subject,  and 
that  is,  the  configuration  of  Ireland  during  the  Glacial  Period.  Mr. 
Close  remarks  (17,  p.  241):  '*  Some  sufficient  increase  of  relative 
height  towards  the  west  or  W.  S.  W.,  with  a  corresponding  extension 
of  the  land  in  that  direction,  is  required,  if  we  are  to  account  for 
the  general  glaciation  of  Ireland  by  the  movements  of  a  univer- 
sal ice-covering  formed  upon  her  own  surface";  whilst  Prof.  Bonney 
seems  to  think  that  the  coast  margin  in  the  earlier  part  of  the 
Glacial  Period  may  have  roughly  corresponded  with  the  present 
hundred-fathom  line  (10a  p.  194).  The  land-connexion  between 
Scandinavia,    Scotland,   and   Ireland  formed,  as  we   have  seen,    a 
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bighway  for  the  migration  of  the  Arctic  animals  and  plants.  When  the 
lowlands  of  Ireland  were  covered  by  the  sea,  which  event  I  presume 
happened  some  time  during  the  Glacial  Period,  a  broad  belt  of  land 
probably  remained  separating  the  Atlantic  from  this  westward 
extension  of  the  Irish  Sea. 

The  boulder-clay  which  covers  such  vast  tracts  of  country  in 
the  British  Islands  and  the  Continent  is  now  generally  believed  to 
be  the  ground  moraine  of  huge  glaciers,  but  I  am  inclined  to  think 
there  is  equally  strong  evidence  in  favour  of  its  marine  origin. 
Shells  of  MoUusca  and  Foraminifera  are  very  frequently  present, 
especially  in  Ireland,  and  a  remarkable  number  of  species  have  been 
identified  in  that  country  by  Messrs.  Praeger  and  Wright  (80), 
though  the  specimens  as  a  rule  occur  in  a  broken  condition^  When 
we  consider  that  the  clay  in  which  the  shells  lived  has  probably 
been  subjected  to  considerable  movements,  it  is  not  surprising 
that  they  should  be  in  a  fragmentary  condition  and  that  shore 
forms  should  be  often  found  mixed  with  those  inhabiting  deeper 
water. 

Before  concluding  these  notes  on  the  Glacial  Period,  I  will  give 
a  short  sketch  of  what  I  think  may  have  been  the  course  of  events 
during  that  time. 

It  is  probable  that  before  the  Glacial  Period  bej^un,  a  wnrra  current, 
not  necessarily  theGulf  Stream,  supplied  the  Arctic  Ocean  with  warmth. 
The  cessation  of  this  current  gave  the  first  impetus  to  the  formation 
of  ice  near  the  North  Pole,  tlie  Arctic  Ocean  being  then  a  closed 
basin.  Two  extensive  transgiossions  of  the  Arctic  Ocean  now  took 
place,  one  inundating  the  plains  of  Arctic  America,  and  the  other 
those  of  Northern  Bussia.  The  latter  transgression  covered  a  portion 
of  Northern  Continental  Europe,  and  joined  the  great  inland  sea,  the 
Ponto-Caspian,  by  some  narrow  channels,  so  that  Asia  became  almost 
isolated  from  Europe.  The  Siberian  fauna  was,  therefore,  unable  to 
migrate  to  Europe,  but  a  number  of  Asiatic  Mammals  invaded  North 
America,  which  was  accessible  by  means  of  a  land-passage  across 
Behring  Straits.  Meanwhile,  Arctic  marine  species  found  their  way 
to  Northern  Germany,  and  to  the  western  portion  of  the  newly-formed 
North  European  Sea,  now  the  German  Ocean. 

The  first  occurrence  of  Arctic  forms  of  life  in  the  newer  Tertiary 
deposits  on  the  east  coast  of  England,  marks  therefore  the  period 
when  this  marine  transgression  took  place,  the  German  Ocean  being, 
at  that  time,  closed  on  all  sides,  except  to  the  I'ast.  As  Arctic  marine 
species  make  their  first  appearance  in  tlicse  English  strata  in  the  newer 
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crags,  the  latter  are  S3riicbroiioii8  with  the  lower  Contmental  boulder* 
claj,  in  which  these  same  species  are  first  met  with.  This^reasoning 
might  be  found  fault  with,  but  I  haye  clearly  shown  (p.  462)  that  the 
vast  immigration  into  Europe  of  Siberian  Mammals  took  place  after 
the  deposition  of  the  lower  Continental  boulder-clay,  during  the  so- 
called  Interglacial  phase  of  the  Glacial  Period.  Now,  as  the  adrance 
guard  of  this  migration  reached  England  during  the  time  when  the 
Forest-bed  was  laid  down,  the  sapposition  of  the  contemporaneousness 
of  the  newer  crags  with  the  lower  Continental  boulder-clay  seems  to 
me  oorrect«  There  is  no  reason  to  suppose  that  the  interglacial  era  or 
Forest-bed  Period  was  characterised  by  a  much  milder  climate  than  that 
preceding  it,  but,  as  it  was  probably  much  drier,  the  glaciers  which 
had  formed  on  the  Alps  and  in  Scandinavia,  receded  considerably. 
The  immediate  result  was  a  diminution  in  the  amount  of  detritus 
carried  to  the  North  European  Sea  by  icebergs,  so  that  more  extensiTe 
colonies  of  marine  animals  were  able  to  establish  themselves  on  tlie 
sea  floor  than  during  the  preceding  stage  of  the  Glacial  Period.  The 
narrow  straits,  which  had  formed  across  the  Tohernosjem  district  in 
Central  Russia,  between  the  Northern  Sea  and  the  greatly  enlarged 
Caspian,  ceased  to  exist  in  the  Interglacial  phase,  owing  to  the 
gradual  withdrawal  of  the  Arctic  waters  from  Northern  Europe.  A 
slight  refrigeration  of  the  Siberian  climate  was  the  consequence,  and 
the  barrier  which  preyentod  egress  to  Europe  being  now  removed,  the 
Northern  Asiatic  fauna  swarmed  across  the  plains  of  the  newly-opened 
continent. 

During  all  this  time,  Scandinavia  remained  connected  in  the  north 
with  Greenland,  and  in  the  south  and  west  with  Scotland  and  Ireland, 
but  it  had  no  direct  communication  with  the  Continent,  being  separated 
from  it  by  the  North  European  Sea.  England  and  France  were  united 
throughout  the  Glacial  Period,  but  the  connexion  between  the  former 
and  Ireland  broke  down  during,  or  shortly  after,  the  deposition  of  the 
Forest-bed,  so  that  none  of  the  Siberian  migrants,  which  now  poured 
into  England  from  the  Continent,  reached  Ireland. 

Extensive  areas  of  Eastern  Yorkshire,  according  to  Prof.  James 
Gcikie  (35  a,  p.  3o4),  are  covered  by  boulder-clay,  with  intcimediate 
beds  of  gravel  and  sand.  Two  divisions,  viz.  a  lower  and  upper  clay, 
are  recognizable.  The  former  contains  many  far-travelled  erratics 
and  marine  shells,  and  only  a  moderate  amount  of  local  chalk.  But 
in  the  purple  or  upper  clay,  erratics  of  home-origin  are  more  con- 
spicuous (p.  364).  Prof.  Geikie  explains  these  facts  in  the  following 
manner: — Thut  the  basement  clay  is  the  direct  product  of  a  great 
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m$r  de  glaee,  which  crept  in  upon  the  land  from  the  north-east,  and 
brought  the  erratics ;  and  that  the  ice-sheet,  which  formed  over  Great 
Britain,  was  kept  back  for  a  long  time  by  this  superior  mass,  which 
flowed  outwards  from  the  Scandinavian  peninsula,  but  that,  as  the 
North  Sea  ice-flow  diminished  in  bulk,  the  British  ice,  which  formed 
the  purple  clay,  was  enabled  to  reach  the  coast-lands. 

It  seems  to  me  that  the  theory  of  the  marine  origin  of  the  boulder- 
day  offers  the  following  simpler  explanation.  After  the  Interglacial 
phase  of  the  Glacial  Period  had  passed  away,  a  renewed  transgression 
of  the  Arctic  waters  must  have  occurred,  but  the  sea  did  not  again 
invade  Central  Russia.  As  Prof.  J.  Geikie  has  pointed  out  (35  a, 
p.  463),  the  erratics  included  in  the  upper  boulder-clay  of  Northern 
Continental  Europe  have  travelled  in  a  different  direction  from  those 
contained  in  the  lower.  A  change  of  current,  therefore,  evidently 
took  place,  owing  to  the  fact  that  the  Northern  European  Sea  was  not 
now  connected  with  the  Ponto-Caspian  basin.* 

A  large  number  of  erratics  would  therefore  be  brought  by  Scandi- 
navian icebergs  stranding  on  the  east  coast  of  England,  which  was 
gradually  being  submerged  by  the  advancing  marine  transgression. 
As  the  water  rose,  the  local  glaciers  which  had  begun  to  form  on  the 
mountains  of  the  north  of  England  and  Scotland,  cast  off  icebergs 
which  scattered  detritus  and  boulders  over  the  plain. 

On  p.  366,  in  speaking  of  the  upper  boulder-clay  of  Holdemess, 
Professor  J.  Geikie  refers  to  the  reappearance  of  the  great  tner  de 
glace  in  the  North  Sea.  He  infers  its  presence  from  the  fact  that 
many  of  the  erratics  which  occur  in  the  clay  have  been  brought  down 
from  the  high  grounds  of  England  to  the  sea  coast,  and  thereafter 
have  travelled  southwards.  "  Obviously,"  he  says,  "  the  British  ice 
was  unable  to  flow  right  out  to  sea ;  its  progress  in  that  direction  was 
barred,  and  its  course  determined  by  the  presence  of  another  Scandi- 
navian ice  sheet." 

An  interesting  observation  which  might  lead  one  to  a  similar  con- 
clusion was  made  by  Mr.  Kendall,  from  a  study  of  the  erratics  in  the 
northofEngland(96,p  165).  It  would  appear  from  this,  that  a  portion 
of  the  Solway  glacier  was  pushed  over  the  watershed  into  the  valley 
of  the  Tyne,  that  is  to  say,  from  the  west  coast  of  England  to  the 
east  coast.  **  The  fate,"  he  says,  "  of  those  elements  of  the  Solway 
glacier  which  reached  the  sea  is  not  left  entirely  to  conjecture." 


»  Thifl  again  is  of  great  importance  in  establishing  the  contemporaneousnese  of 
the  upper  Continental  boulder-clay  with  the  whole  of  the  British  clays. 
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*^  The  striated  surfaces  near  the  coast  of  Northumberland  indicate  a 
coastwise  flow  of  ice  from  the  northward,  probably  from  the  Firth 
of  Forth — and  the  glaciers  coming  out  from  the  Tyne  and  Tees  were 
deflected  to  the  southward.'' 

These  facts,  read  by  the  light  of  the  marine  theory,  would  imply 
that  there  was  a  current  from  north  to  south  along  the  east  coast  of 
England.  But,  as  1  have  repeatedly  stated,  the  north  of  Scotland 
stood  at  a  higher  lerel  then,  and  was  connected  with  Scandinavia ;. 
and  the  south  of  England  also  was  considerably  elevated  and  joined 
to  France.  The  advancing  marine  transgression  from  the  east  invaded 
therefore,  flrst  the  low-lying  parts  of  England,  viz.  the  midland  oounties, 
BO  that  a  current  in  that  direction  was  established  from  all  portiona  of 
the  east  coast.  Icebergs  coming  from  the  Scottish  coast  would  natu- 
rally  travel  along  the  present  coast  line  to  those  parts  of  the  lowlands 
upon  which  the  sea  had  encroached,  and  there,  perhaps,  press  up  into 
some  of  the  valleys.  Later  on,  the  whole  of  the  lowlands  of  the  mid- 
land  and  northern  counties  of  England  were  submerged,  and  the 
waters  of  the  North  Sea  joined  those  of  the  Irish  Sea,  and  even 
flooded  the  plain  of  Central  Ireland.^  A  communication,  moreover,  waa 
now  established  between  this  westward  extension,  formed  by  the  North 
European  Sea  (see  map  on  opposite  page)  and  the  Atlantic  Ocean,  byway 
of  the  Severn  valley,  and  the  Irish  Channel.  At  the  entrance  into  these 
two  straits,  the  sea  must  have  risen  for  a  time  to  a  very  considerable 
height,  as  evidenced  by  the  occurrence  of  marine  shells  with  sanda 
and  gravels,  on  the  Three  Kock  Mountain  in  Ireland  (1300  feet)  ;  on 
Moel  Tryfan,  in  Wales  (1350  feet) ;  and  at  Macclesfield,  in  Cheshire 
(1200  feet).  That  an  iceberg  which  originated  from  the  Solway 
glacier  should  cross  the  watershed,  and  flow  in  an  eastward  direction 
and  then  southward,  which  would  be  the  explanation  of  the  pheno- 
menon  observed  by  Mr.  Kendall,  is  no  doubt  curious,  but  though  I 
think  there  must  have  been  one  main  current  from  the  noith-east  ta 
the  south-west,  a  number  of  minor  ones  may  have  existed  round  the 
archipelago  of  islands  which  marked  the  site  of  Northern  England  at 
this  period.     At  any  rate  the  case  referred  to  must  be  looked  upon  as 

^  We  have  an  excellent  zoological  proof  of  the  foimer  direct  communication  of 
the  Baltic  with  the  Iiish  Sea,  which  latter  I  suppose  extended  over  the  plains  of 
Ireland,  in  the  marine  relic  fauna  of  some  of  the  Irish  lakes.  I  draw  attention 
(p.  469)  to  the  occurrence  of  the  Arctic  marine  crustacean  MytU  r$lieta^  in  some  of 
the  Swedish  lakes,  as  a  proof  of  the  former  submergence  of  the  country.  This 
interesting  crustacean  has  not  yet  been  discovered  in  England,  but  it  occurs  again 
in  Lough  Neagh  in  Ireland,  thus  showing  the  former  continuity  of  the  sea  which 
covered  Sweden  and  that  which  covered  Ireland. 
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an  isolated  one.  ProfesBor  J.  Geikie(35fl,  p.  377)  tells  us  that  an 
ice-sheet  traversed  North  Lancashire  and  the  adjacent  parts  of  York- 
shire and  Westmoreland,  the  general  trend  of  which  was  towards  the 
south  or  south-south-east,  and  that  from  this  might  justly  be  inferred 


8. — Map  of  the  Britiflh  Islands]  during  the  latter'  part  of  the  Glacial  Penod, 
showing  approximately  the  ancient  land  now  covered  hy  sea  (lightly 
shaded).  ^The  darkly-shaded  parts  represent  the  extension  of  the 
sea  at  that  time,  and  the  white  parts  land. 

that  some  barrier  existed  in  the  Irish  Sea,  by  which  the  English  ice 
was  prevented  from  following  the  slope  of  the  ground,  which  is 
towards  the  south-west. 

Here  again,  I  think,  the  marine  theory  would  explain  in  a  more 
satisfactory  manner  than  the  terrestrial  one,  the  fact  of  the  erratics 
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being  carried  in  a  direction  contrary  to  the  natural  floir  of  a  glacier, 
if  we  remember  that  probably  a  strong  current  existed  from  the  more 
or  less  closed  North  European  Sea  to  the  open  Atlantic.  The  occur- 
rence in  almost  all  the  English  boulder-clays  of  marine  shells  tells 
strongly  in  favour  of  the  view  that  these  clays  are  of  marine  origin. 
Moreover,  they  are  found  to  contain  Arctic  species,  and  these  are 
mixed  with  southern  forms  as  we  approach  the  lands  adjoining  the 
Atlantic,  where  an  almost  purely  Mediterranean  fauna  had  hitherto 
existed.  Arctic  forms  of  life  now  found  their  way,  not  only  into 
the  Atlantic,  but  by  the  newly  opened  Straits  of  Gibraltar  they 
entered  the  Mediterranean,  and  are  preserved  to  us  in  some  remark- 
able deposits  in  Sicily. 

We  have  evidence  from  the  St.  Erth  beds,  to  which  I  have  already 
had  occasion  to  refer  (p.  478).  that  whilst  northern  forms  made  their 
appearance  on  the  cast  coast  of  England,  the  fauna  on  the  west  coast 
remained  a  purely  southern  one.  This  fact  induced  Messrs.  Kendall 
and  Bell  (49)  to  advance  the  hypothesis  that  not  only  were  the 
Straits  of  Dover  closed,  but  that  a  land  barrier  was  thrown  across  the 
Atlantic  from  the  north  of  Scotland  to  Qreenland,  while  the  St.  Erth 
beds  were  laid  down. 

That  the  southern  marine  fauna  was  once  continuous  from  the 
west  coast  of  Ireland  to  the  west  coast  of  France,  soon  becomes  appa- 
rent to  any  one  who  takes  the  trouble  of  studying,  especially  the 
littoral  animals.  It  is  a  well  known  fact  that  many  shore  forms 
which  occur  along  the  west  coast  of  Portugal  and  France  reappear 
again  on  the  south-west  coast  of  England,  and  on  the  south  and  west 
coast  of  Ireland :  thus  clearly  indicating  the  former  continuity  of 
range  now  broken  by  the  English  and  Irish  Channels.^ 

On  the  Irish  side  of  the  Channel,  near  Wexford,  almost  opposite 
St.  Erth,  there  is  a  deposit  in  many  respects  similar  to  the  one  just 
referred  to.  These  Wexford  shelly  sands  and  gravels  contain,  as  Mr. 
Bell  (5,  p.  623)  remarks,  '<  a  number  of  forms  of  Pliocene  Age,  and 
others  of  a  northern  type,  the  relative  proportions  suggesting  that  the 
northern  fauna  was  gradually  superseding  the  decaying  southern  one." 
In  the  low  level  drift  deposits  in  the  Isle  of  Man,  Mr.  Kendall  has 
found  (48,  p.  17),  "besides  some  Boreal  forms,  many  species  charac- 


*The  following  species  may  be  quoted  as  eiAmi^las  i—Strongyloetntrotut 
iividua,  Aehaeut  crancMi,  Inachut  leptoehirut^  Gonoplax  angulata^  Thia  €Uiidua, 
Aepophilut  Bonnaireif  BUnniui  gaUrita^  and  Lepodogatter  DeeandolHi, 

I  am  indebted  to  Mr.  Nichols  for  the  following  additional  ones: — DontLxpolitnt 
and  Amphidesma  eaitaneum. 
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teristic  of  warmer  waters  and  a  notable  percentage  of  extinct  species 
of  moUusca."  It  seems  probable,  therefore,  to  judge  from  these  de- 
posits, that,  after  the  St.  Erth  beds  were  laid  down  on  the  coast  of 
Cornwall,  the  sea  gradually  crept  up  the  Irish  Channel  from  the 
south,  and  with  it  the  southern  fauna  ;  but  that  shortly  after  it  had 
taken  possession  of  the  Irish  Sea,  the  advent  from  another  direction 
of  a  distinctly  northern  one,  checked  all  further  progress  of  the 
aonthem  species,  and  exterminated  a  number  of  them.  No  one,  how- 
ever, has  made  a  more  thorough  study  of  the  fauna  contained  in  the 
recent  deposits  in  the  north-east  of  Ireland  than  Mr.  Praeger,  and  his 
views  on  this  subject  are  therefore  of  value  in  elucidating  the  history 
•of  the  Irish  Sea.  In  the  gravels  of  Bally  rudder,  Co.  Antrim,  which 
underlie  the  boulder- clay,  he  obtained  fifteen  species  of  mollusca  of  a 
•distinctly  Arctic  character  (70a,  p.  621).  In  speaking  of  the  boulder- 
•clay  of  the  north-east  of  Ireland  generally,  he  remarks  (70  i,  p.  51) : 
"  Somewhat  warmer  seas  existed  during  the  boulder-clay  peiiod,  in- 
habited by  a  fauna  still  distinctly  northern,  but  containing  a  few 
flouthern  forms,  along  with  a  diminishing  number  of  Arctic  species." 
'•A  long  period,  represented  by  the  Eskcrs,  brick  clays,  and  submerged 
peat,  must  have  intervened  before  the  depositions  of  the  next  bed  of 
the  series."  "  A  slight  submergence  allowed  the  deposition  of 
the  Lower  estuarine  clay  with  its  rather  southern  fauna."  Then 
followed  a  further  submergence,  during  which  the  southern  element 
attained  its  maximum,  and  finally  came,  according  to  Mr.  Praeger, 
elevation  of  land  and  a  distinct  return  of  the  fauna  towards  its 
northern   character. 

Mr,  Praeger  does  not  offer  any  explanation  of  the  causes  which 
iiave  produced  these  very  remarkable  changes,  which  he  has  traced 
with  such  skill  through  the  various  deposits  from  the  Ballyrudder 
gravels  underneath  the  boulder-clay  to  the  most  recent  surface  beds. 

The  distinctly  southern  element  in  the  Ballyrudder  fauna  is 
exceedingly  small,  amounting  only  to  three  per  cent.  It  is  very  unlikely 
that  it  came  into  the  district  at  the  same  time  as  the  northern.  It  is 
much  more  probable  that  it  must  be  looked  upon  as  a  mere  remnant  of 
an  older  southern  fauna,  since  it  has  been  shown  that  such  a  fauna 
undoubtedly  existed  in  pre  Glacial  times  in  the  Atlantic.  According 
to  the  conclusions  I  arrived  at  from  a  study  of  the  terrestrial  fauna  of 
Ireland,  this  southern  element  in  the  Irish  sea  was  admitted  by  the 
breaking  down  of  the  southern  connexion — ^the  connexion  between 
Wicklow  and  Wales.  When  the  sea  with  its  Arctic  fauna  invaded 
England  from  the  east,  and  finally  joined  the  Irish  Sea,  the  southern 
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funns  were  probably  to  a  great  extent  exterminated,  but,  as  soon  as  the 
eastern  current  diminished  in  strength,  the  southern  species  would 
seek  to  return  to  their  old  quarters.  Finally,  when  the  old  land- 
connexion  between  Scotland  and  Scandinavia  broke  down,  the  waters 
of  the  North-European  Sea  found  an  outlet  in  that  direction,  and 
brought  Arctic  species  directly  into  the  North  Atlantic.  When  at  last 
Scotland  and  Ireland  became  separated,  a  northern  fauna  would  once 
more  supplant  the  southern  one  in  the  Irish  Sea.  Thus,  I  think,  Mr. 
Fraeger's  conclusions  as  to  the  changes  in  tlie  marine  fauna  of  the 
north-east  of  Ireland  agree  in  the  main  points  with  those  which  I 
arrived  at  from  an  iodependent  inquiry  into  the  origin  of  the  terres- 
trial fauna  of  that  island. 

From  the  careful  study  of  terrestrial  faunas,  indeed,  has  been 
gained  not  only  the  knowledge  of  the  changes  of  climate  which  have 
passed  over  the  world,  but,  in  the  main  those  geographical  revolutions^ 
which  have  been  produced  in  North  Europe  in  recent  geological  times. 
To  put  our  knowledge  of  the  origin  of  the  European  fauna  on  a  firmer 
basis  has  been  my  object  in  this  memoir,  and,  although  much  work 
still  remains  to  ho  done  in  cleaiing  up  obscure  points  in  its  history,  I 
hope  that  I  have  clearly  indicated  the  manner  in  which  future  research 
should  be  conducted. 

I  trust  also  that  I  have  succeeded  in  strengthening  the  old  Lyelliaik 
theory  on  the  origin  of  the  Glacial  Period  which  has  received  such 
strong  support  from  no  less  an  authority  than  Lord  Kelvin  (87). 


p.  427  In  this  paper  I  have  endeavoured  to  show  how  the  present  faun» 
of  Europe  originated.  For  that  purpose  it  was  found  advisable  to 
commence  the  inquiry  by  the  study  of  the  past  and  present  fauna  of 
an  island.  The  British  Islands,  and  in  particular  Ireland,  seemed  to 
me  most  suitable  for  that  object. 

p.  432  The  fauna  of  Ireland  asweU  as  the  flora  is  found  to  consist  mainly 
^  of  two  elements,  one  of  which  came  from  the  north  and  the  other  from 
the  south.  In  the  fauna  of  Great  Britain  the  same  two  elements 
occur,  but  there  is,  in  addition,  a  third — an  eastern  one — chiefly  confined 
to  the  easteiTi  counties.  The  southern  element  contains  animals  which 
came  originally  from  South-western,  and  others  which  migrated  to  the 
British  Islands  from  the  South  and  Central  Europe.  The  former  are 
confined  to  the  south-western  counties  of  England  and  Ireland,  whilst 
the  latter  are  chiefly  found  in  the  south-west  of  England,  "Wiiles» 
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Ireland,  and  the  west  of  Scotland.  The  nortliem  element  chiefly 
occurs  in  Scotland,  the  north  of  England,  and  the  north  and  west  of 
Ireland. 

Though  it  may  be  admitted  that  a  small  percentage  of  the  British  p.  433 
fauna  reached  the  British  Islands  by  occasional  means  of  dispersal,  the 
bulk  of  it  migrated  on  land.     A  land-connexion  must  therefore  have 
existed  formerly  between  Great  Britain  and  Ireland,  and  the  Continent 
of  Europe. 

The  late  Edward  Forbes  believed  that  the  Lusitanian  or  south-  p.  444 
western  element  in  the  Irish  flora  (it  was  not  known  at  the  time  that 
there  was  also  a  similar  fauna)  came  to  Ireland  in  MioccDc  times  and 
survived  the  Glacial  Period  on  a  now  sunken  land  which  lay  to  the 
south-west  of  that  island.  Almost  all  other  authorities  are  convinced 
that  both  flora  and  fauna  were  entirely  exterminated  in  Ireland  during 
the  Pleistocene  Epoch,  and  that  what  exists  there  now,  migrated  to  it 
after  the  Glacial  Period. 

A  short  statement  of  the  general  conclusions  arrived  at  with  regard  p.  444 
to  the  geographical  changes  in  Europe  during  later  Tertiary  times, 
and  the  chief  migrations  of  animals  now  follows,  so  as  to  facilitate 
the  comprehension  of  the  principal  arguments  advanced  in  favour  of 
the  view  that  there  were  two  distinct  invasions  of  northern  species, 
and  that  the  Irish  fauna  is  altogether  pre-Glacial. 

To  judge  from  the  range  of  the  South-western  European  plants  p.  446 
and  animals  in  Ireland,  it  is  evident,  as  Forbes  suggested,  that  they 
came  long  before  the  other  southern  species  or  the  northern  ones. 
Last  of  all  came  the  eastern  or  Siberian  migrants.  These  never  reached 
Ireland,  but  as  we  have  such  abundant  evidence  of  the  time  of  their 
arrival  in  Europe,  the  history  of  their  migration  is  of  great  importance, 
since  it  furnishes  us  with  a  clue  to  the  date  of  earlier  migrations. 

We  have  geological  evidence  that  a  vast  migration  proceeded  from  p.  446 
Siberia,  and  entered  Europe  between  the  Caspian  and  the  Ural  Moun- 
tains. A  large  number  of  Mammals  came  with  this  Siberian  invasion, 
and  no  fewer  than  twenty-nine  species  reached  England,  ten  of  which 
still  inhabit  Great  Britain.  There  is  no  evidence  that  any  of  them 
ever  lived  in  Ireland. 

In  the  succeeding  pages  I  have  endeayoured  to  ascertain  the  causes  p.  460 
of  that  migration  and  its  geological  date.  Both  Tcherski  and  Brandt, 
the  two  highest  authorities,  are  of  opinion  that  the  present  Siberian 
fauna  lived  in  the  country  already  in  pre-Glacial  times,  and  that,  with 
the  addition  of  some  now  extinct  forms,  such  as  the  Mammoth,  it 
flourished  as  far  north  as  the  New  Siberian  Islands.    Since  the  advent 
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of  the  Qlacial  Period,  the  fauna  ib  supposed  to  have  verj  gradually 
retreated  from  these  high  northern  latitudes,  which  are  now  abno^ 
uninhahitable. 

p.  461  Against  these  views  it  has  been  urged  that,  to  some  extent,  the 
Mammalian  bones  and  carcases  found  in  the  New  Siberian  Islands,  rest 
on  a  solid  layer  of  ice,  and  that  as  this  ice  was  probably  formed  during 
the  Glacial  Period,  the  migrations  must  have  taken  place  in  post-Qlacial 
times.  This  presupposes  an  extraordinary  amelioration  of  climate 
in  Siberia,  the  effects  of  which  certainly  would  have  been  felt  in 
Europe,  but  of  which  we  have  no  evidence. 

p.  462  There  is  geological  evidence  that  a  marine  transgression  took  place 
in  Northern  Kussia  in  early  Pleistocene  times,  and  that  at  the  same 
time  the  united  waters  of  the  Caspian  Sea  and  the  Sea  of  Aral  covered 
a  large  tract  of  the  central  parts  of  that  country.  It  is  supposed  by 
some  naturalists  (and  in  favour  of  this  view  I  have  collected  some 
additional  facts)  that  the  White  Sea  and  this  large  inland  sea  were 
connected  right  across  Eussia,  thus  forming  a  barrier  by  means  of 
which  the  Siberian  fauna  was  prevented  from  migrating  to  Europe. 
It  is  also  suggested  that  the  whole  of  the  Continental  boulder-clay  is  a 
marine  deposit,  and  that  its  maximum  southward  extension  approxi- 
mately marks  the  shores  of  a  North  European  Ocean. 

p.  465  In  support  of  this  view  are  quoted  a  number  of  Caspian  species 
which  must  have  come  firom  the  Arctic  Ocean,  and  the  fact  of  the 
occurrence  of  Dreyssensiapolymorpha,  in  the  lower  and  not  in  the  upper 
Continental  bouldcr-clay,  thus  proving  that  a  migration  took  place  in 
both  directions. 

p.  466  As  all  the  deposits  in  Continental  Europe,  containing  remains  of 
Siberian  Mammals,  are  of  a  later  age  than  the  lower  boulder-clay, 
it  seemed  to  me  that  the  connexion  between  the  Aralo-Caspian 
and  the  White  Sea  must  have  ceased  to  exist  during  and  after  the 
Interglacial  phase  of  the  Glacial  Period,  which  would  also  explain 
the  absence  of  Dreyssensia  in  the  more  recent  beds.  The  Siberian 
fauna  probably  began  to  pour  into  Europe  immediately  after  the 
deposition  of  tlie  lower  Continental  boulder-clay.  But  since  the  first 
Siberian  Mammals  made  their  appearance  in  England,  during  the 
deposition  of  the  Forest-bed,  the  British  newer  Pliocene  beds  must  be 
contemporaneous  with  this  boulder-clay.  Further  proof  of  this  will 
be  mentioned  later  on. 

p.  468  Some  fui-ther  evidence  is  now  given  in  favour  of  the  marine  origin 
of  the  boulder-clay,  and  the  causes  of  the  absence  of  marine  shells  in  the 
Eussian  deposits  are  explained. 
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We  have  geological  proofs  that  the  Siberian  fauna  migrated  to  p«  469 
Europe  on  a  tract  of  country,  known  as  the  "  Tchemosjem  "  or  black 
eartb  of  Eussia,  and  that  this  originated  from  the  decay  of  grass  which 
grew  there  during  long  ages.  This  fauna  then  invaded  Central 
Europe  and  Great  Britain.  In  France  its  further  progress  was 
arrested  by  the  River  Garoune.  England  and  France  must  there- 
fore have  been  connected;  whilst  the  absence  of  deposits  contain- 
ing Siberian  Mammals  from  Scandinavia  proved  that  it  was  sepa- 
rated from  the  Continent. 

The  Northern  or  Arctic  element  in  the  Irish  fauna  must  have  p.  469 
come  directly  from  the  north.  It  is  more  or  less  confined  to  the 
northern  and  western  parts  of  Ireland,  and  forms  a  large  proportion  of 
the  fauna  of  Scotland  and  Scandinavia.  It  suggests  that  a  land- 
connexion  between  the  latter  and  the  British  Islands  must  have  existed. 
The  present  and  past  range  of  the  Arctic  hare,  the  reindeer,  and  the 
stoat  are  discussed  in  detail  to  show  that  such  a  connexion  actually 
united  the  two  countries.  Reference  is  also  made  to  the  North  Ameri- 
can species  occurring  in  Ireland  whicli  belong  to  the  same  migra- 
tion. 

The  evidences  in  favour  of  a  former  land-connexion  between  Scandi-  p.  479 
navia  and  Greenland  via  Spitsbergen  are  now  reviewed. 

It  is  suggested  that  the  American  Marine  Mollusca  which  have  p.  479 
been  discovered  in  late  Tertiary  deposits  of  the  east  coast  of  England 
reached  that  coast,  not  from  the  Atlantic,  but  from  the  Arctic  Ocean 
by  means  of  the  sea  which  extended  from  the  White  Sea  to  the 
German  Ocean. 

The  migration  of  terrestrial  animals  and  plants  from  this  ancient  P-  479 
northern  land  southward  took  place  chiefly  during  the  deposition  of 
the  newer  English  crags,  and  of  the  Continental  lower  boulder-clay, 
that  is  to  say,  before  the  Siberian  migrants  set  foot  on  British  soil. 

The  southern  migration  to  the  British  Islands  commenced  earlier  P«  479 
than  either  the  Arctic  or  the  Siberian.     Numerous  instances  are  quoted 
to  prove  that  the  southern  fauna  is  composed  of  species  of  south- 
western and  of  southern  and  Central  European  as  well  as  of  Asiatic 
origin. 

In  connexion  with  the  origin  of  the  Red  Deer,  the  nature  of  the  p.  479 
geographical  changes  which  the  Mediterranean  basin  has  undergone 
during  later  Tertiary  times  are  now  discussed. 

In  the  next  pages  I  have  endeavoured  to  show  that  Ireland  was  p.  48S 
separated  from  England  at  the  time  while  the  migration  from  Southern 
and  Central  Europe  was  in  progress.     The  contradictory  evidence  from 
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'  fossil  sources  as  to  the  climate  prevailing  at  that  time  in  the  British 
Islands  are  there  now  discussed. 

p.  488  The  origin  and  nature  of  the  Glacial  Period  is  so  intimately 
connected  with  these  faunistic  problems,  that  it  has  been  thought 
advisable  to  devote  a  short  chapter  to  this  important  era  in  the  life  of 
the  direct  ancestors  of  our  animals.  The  prevailing  opinions  aa  to 
temperature  and  general  atmospheric  conditions  during  the  period  are 
reviewed  in  connexion  with  the  questions  as  to  the  possibility  of 
a  survival  of  the  terrestrial  fauna  and  flora  chiefly  in  the  British  Islands. 
The  British  Pleistocene  fauna  does  not  indicate  the  prevalence  of 
Arctic  conditions — neither  does  the  flora. 

p.  502  This  fact  certainly  supports  the  view  formerly  held  by  geologists 
that  the  phenomena  in  Northern  Europe,  now  attributed  ,to  land-ice, 
have  been  produced  by  sea  with  floating  icebergs,  under  conditions 
somewhat  comparable  to  those  at  present  obtaining  in  Tierra  del  Fuego. 
A  succinct  statement  of  my  views  on  the  Glacial  Period  and  the  geo- 
graphical features  of  Europe  at  the  time — as  derived  from  a  study  of 
the  European  fauna  and  of  its  origin — concludes  this  memoir. 
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XIII. 

ON  THE  HOMOGRAPHIC  DIVISIONS  OF  PLANES,  SPHERES, 
AND  SPACE,  AND  ON  THE  SYSTEMS  OF  LINES  JOIN- 
ING CORRESPONDING  POINTS.  Br  CHARLES  JASPER 
JOLY,  M.A.,  F.T.C.D. 

[Bead  Januabt  11,  1897.] 

1.  Ip  OA  =  o,  OB  =  )8,  and  OC  =  y  are  three  given  vectora 
whose  terms  A  B  and  C  form  a  triangle ;  if  0,  ^,  and  c  are  three 
given  scalars,  and  Xy  y,  and  %  three  scalar  variables,  the  vector 

OF  =  zj  ^  ^°^  +  ^^y  +  ^yg 

ax  -{-hi/  +  e% 

terminates  at  a  point  F  in  the  plane  of  the  triangle  ABC. 

The  variables  x,  y,  and  2  are  called  by  Hamilton  the  Anharmonic 
Coordinates  of  P,  and  he  uses  the  equation 

(P)  =  (^,  y,  «),     or    (P)  =  (a?y«), 

in  order  to  express  that  F  is  determined  by  x,  y,  and  z.  {xy%)  ho 
calls  the  symbol  of  P. 

The  symbols  of  A^  By  and  C  are 

M)  =  (100),     (i?)  =  (010),     (C)  =  (001), 

and  ABC  is  called  the  unit-triangle.     The  point  U^  whose^vector]  is 

OU  =  V  ^  p ^, 

and  whose  symbol  is  {U)  =  (HI),  is  called  the  unit  point.  The 
arbitrary  scalars  0,  h,  and  c  are  introduced  in  order  that  CT'may  occupy 
all  arbitrary  position  in  the  plane  ABC. 

The  coordinates  are  called  anharmonic  because  the  anharmonics  of 
the  pencils  -4. -C^TCP,     B^CUAF    and     CAUBF  aie 

(A.BUCF)^^,     B.{CUAP)^-,     {CAUBF)^^. 
%  *  y 
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Since  in  Hamilton's  treatment  of  these  coordinates,  the  origin  is 
taken  in  the  plane  and  coinciding  with  the  point  IT,  instead  of  being 
arbitrary,  it  may  not  be  superfluous  to  remark  that,  if  the  lines 
AU  and  AP  meet  BO  in  ZT;  and  Pi, 

r.     r.rrn^._r^rrnr.._BU,.CP, 


\*-M.  •  *J  \j  \yj. 

;  ~  V*" 

UIVA   I 

;  - 

U.C.P^B 

hp 

y- 

h  ^  0 

hfiy^eyz' 
^       by  +  €% 

and  this  reduces  at 

once  to 

y 

s 

2.  The  two  planes  which  are  swept  out  by  the  extremities  of  the 
yariable  vectors 

op  =  ^^  gy  +  y^-^  and  oi-  =  «*  =  '^o'^  +  yfy  +  ^y'' 

ax-^-  by  +  c%  ax  +  b*y  +  c'» 

may  be  said  to  be  anharmonically  partitioned  or  divided.^  The  point 
P  in  one  has  the  same  anharmonic  relations  to  its  unit-point  W  and  to 
its  unit-triangle  ABC,  qa  the  corresponding  point  P  in  the  other  has 
to  its  unit-point  IT  and  to  its  unit-triangle  A'B'C;  or,  in  general, 
corresponding  points  are  projective. 

3.  The  system  of  lines  joining  corresponding  points  on  the  two 
homographically  divided  lines 

OP  =  OT  = f-^  and  OP  =  to'  «  — ; rf-^, 

ax  -k-  by  ax  +  Vy 

generate  a  ruled  hyperboloid,  the  vector  expression  for  which  is 

WCT  +  vfsf      8  (aax  +  bfiy)  +  t  {a!a'x  +  b'P'y) 
^  ~      u-\-v      "        s{ax-¥  by)  -k-t  {a'x  +  b'y) 

Analogy  suggests  the  consideration  of  the  system  of  lines  PP  joining 
corresponding  points  not  on  homographically  divided  lines,  but  on 
homographically  divided  planes. 

1  See  Cli£foi-d'B  paper  on  "  The  General  Theory  of  Anharmonics."    Collected 
works,  p.  110. 
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The  yector  to  a  point  on  one  of  these  lines  may  be  written  in 
the  forms 

wa  +  t>w' 

n  ■  

'^  K  +  t? 

» (aa?  +  Jy  +  <»)  +  <  {afx  +  h'y  +  t/z) 

_  x{Baa  +  ^g^gQ  +  y  (<^ff  +  ^^^Q  +  g(<gy  +  tj/-/) 
x{Ba-\-taf)  -^^  y{8h -k-tV)  -\- %{BO-\-t(f) 

It  is  evident  that  these  lines  do  not  generate  a  surface ;  they  belong 
to  a  congruency  whose  properties  will  be  investigated  later  on. 

4.  Some  preliminary  calculations  may  be  completed  by  considering 
the  regulus  of  lines  joining  corresponding  points  on  homographically 
divided  lines  before  dealing  with  the  congruency  of  lines  lately  re- 
ferred to ;  and  the  results  will  be  useful  in  pointing  out  analogies  in 
the  more  general  discussion. 

If  TJ  and  t9^  are  the  vectors  to  any  two  points  on  a  line,  the  line  is 
determined  by  the  auxiliary  vectors^ 

<r  =  za  -  W     and     t  =  Vzsz/, 

In  fact  o-'^T  =5  -  <r"^  Vzs(r  =  w  -  aSTso-'^  is  the  vector  perpendicular 
from  the  origin  on  the  line,  and  p  =  a-^^r  +  to-  is  an  expression  for 
the  vector  to  any  point  on  the  line. 

Quoting  from  Art.  3,  the  vectors  to  two  corresponding  points  P 
and  P'  on  homographically  divided  lines,  are  given  by 

ar«(tST-a)  +  yJ(w-/J)  =«  0,       xa\zy -  a')  +  yh' {'o' -- fi')  =  0. 

Operating  on  both  of  these  by  Vip-zs*),  the  equivalent  forms  in 
o-  and  r  are  found  to  be 

xa  (t  +  Facr)  +  yi  (t  +  Vfia)  =  0,      xaf{r  +  Vafa)  +  yV{r  +  V^a)  «  0. 

If T-  =  a"  and  -^ — ~  =  /J",  it  IS  easy  to  show  that 

8{a'P)r'\-8ap<r  =  0,     8 {a' -  ft')  r -^  Sa' fi'a-  =  0    and 

i8f(a"-/?")r+i8fa"/3V  =  0. 


^  The  coDBtitutents  of  these  vectors  are  what  Pluoker  has  called  the  "  six 
coordinates"  of  the  line. 

2  0  2 
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From  these 

+  r(a"  -  /3")  (a  -  P)  Sa!p!ir  +  V^a  -  P)  (a'  -  p^)  8a"P'tr. 

Thus  r  is  given  as  a  linear  yector  function  of  o-  or  r  =  ^o-  suppose^ 
and  the  condition  Srir  =  0,  constrains  o-  to  be  parallel  to  an  edge  of 
the  cone  ^p^p  =  0. 

5.  When  P  and  P'  are  corresponding  points  on  homographically 
divided  planes, 

and  ara'(w'-o')  +  yi'C^'-^')  +  m'Cw'-/)  =  0, 

lead  as  in  the  last  article  to  the  equivalent  forms 

x«(t+  Va<r)  +  yi(T+  Vp<r)  +  Sk?(T+  Vya)  =  0, 
and  ara'(T+  FaV)  +  yV{r^  Ffi'tr)  +  «r'(T+  r/o-)  =  0. 

From  the  second  of  these, 
X  :  y  :  % 
=  l/(/V{r-i'  VI3'<r){r+  F/cr)  :  r'a'r(T+  r/<r)(T+  FaV) 

:  a'i'F(T+Fa'<r)(T-f-F^o-). 

But      F(t  +  F/3V)  (t  +  F/o-)  =  -  FtF(^'- 7)0-  +  F.  FjS'o-FyV 

=  -<r(/8fT(i8'-y')  +  S)8'y<r); 
so  the  set  of  ratios  is  equivalent  to  the  simpler  set 
X  :  y  :  z 
=  V(/{8r{p!-'/)  +  iS/?yo-)  :  r'«'(ST(y'-a')  +  iSfy'aV) 

:  a'h'{8T{a'^p!)-8a!p'<r), 
Substituting  in  the  first  equation, 

ah'(/{r-^Voxr){Sr{P'^y^)  +  /S^Yo-)  +  h(fa\T-\-rp<r){8r{y'^a!)  +  /S/oV) 
+  tfa'i'(^+  Fy<r)(^T(a'-/J')  +  i8fa')S'<r)  =  0. 

Again,  if  the  ratios  x  \  y  -,  %  had  been  found  from  the  first  and  sub- 
stituted in  the  second  equation,  the  result  would  have  been 

afhc{r^  Fa'<r){8T{fi-y)^-8Py(r)  +  iVa(r  +  F)3V)(iSr(y-a)+  fifyoo-) 
+  (/ah{T+  Fy'<r){8T{a-P)  +  8aP<r)  =  0. 
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These  equations,  though  apparently  different,  will  now  be  shown 
to  be  equivalent,  and  either  of  them  may  be  taken  as  the  equation 
of  the  congruency  of  lines  joining  corresponding  points  of  the  homo- 
graphically  divided  planes. 

6.  If  p  and  p'  are  any  two  points  on  a  line  of  the  congruency, 
and  if  cr  =  p'  -  p,  then  will  t  =  Vp'p  =  To- p. 

The  first  equation  of  the  congruency  now  takes  the  form, 

ir.r(p-a)So-(p-i8')(p-y)  +  |ro-(p-/3)5o-(p-y)(p-«') 

as  may  be  verified  by  elementary  transformations. 
If 

^T  S  (p  -  a')  (p  -  iS')  (p  -  y)  =  J(P  -  -)  ««r(p-i8')  (p  -  ■/) 

+  i{f,-P)8ir(j>-Y){p-a') 

+  pip-y)S<r{p-a'){p-^) 

defines  a  linear  vector  function  ^,  the  first  equation  of  the  con- 
gruency may  be  written  in  the  simple  form 

Vfrffia'  =  0. 

Now^(p-aO  =  J(p-a),  ^{p-P')^\xp-P\  *(p-y)  =  ^(p-y); 

wbence  it  is  not  difficult  to  verify  that  the  inverse  function  ^~>  is 
defined  by 

^-•o- S  (p  -  a)  (p  -  iS)  (p  -  y)  =  ^' (p  -  a') -So-(p  - /8)  (p  -  y) 

^\{p-P')Sir{p-y){p-a) 

+  ^{p-/)8ir(p-a){p-^) 

and,  accordingly,  that  the  second  equation  of  the  congruency  may  be 
reduced  to  the  form 

V<r<li"^<r  =  0. 

This  new  form  is  of  course  equivalent  to  Fo-^cr  =  0,  since  either 
expresses  that  cr  is  parallel  to  an  axis  of  ^ — a  linear  vector  function 
varying  with  p. 
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7.  The  order  of  the  congruency  is  now  determined  to  be  three. 
For,  as  p  is  the  yector  to  an  arbitrary  point,  and  as  o-  (^  p'-p)  is 
parallel  to  a  line  of  the  congruency  through  that  point,  the  three  axes 
of  ^  are  parallel  to  the  lines  through  the  assumed  point. 

8.  In  order  to  determine  the  class  of  the  congruency,  or  the 
number  of  lines  which  lie  in  an  assumed  plane  8\p  =  1,  it  is  only 
necessary  to  express  that  two  corresponding  points  P  and  P'  lie  in 
the  plane.  Eeferring  to  the  first  equations  of  Art.  5,  if  8\vj  s  l  and 
SXts'  =  1,  then 

a?a(SXa-l)  +  yi(flfXj9-l)+w(SXy-l)  =  0, 

and  «a'(i8f\a'-  1)  +  yy{8\^-  1)  +  v/{8\'/- 1)  =  0. 

Taking  the  vector  expression  for  the  line  PP*  in  terms  of  4r,  y,  and  s, 
which  is  given  in  Art.  3,  the  equation  of  the  single  line  of  the  con- 
gruency which  lies  in  the  plane  is  found  on  elimination  of  or,  y,  and  s 
to  be  given  by  the  determinant, 

M(p-a)  +  ^a'(p-a')    «i(p-iS)+ <i'(p-^')  w(p-y)4  ^(p-/) 
a{8\a-l)  h{8\p''l)  e{8Xy'l) 

«'(SXa'-l)  i'(i8fX/?'-.l)  r'(5Xy-l) 

As  this  is  the  equation  of  a  single  definite  line,  the  class  of  the 
congruency  is  unity. 

Of  course  when  the  plane  is  not  arbitrary,  more  than  one  line 
may  lie  in  it.  For  instance,  if  the  plane  is  one  of  the  divided  planes, 
so  that  ^Xa  =  8\p  =  8X.y  ^  1,  the  determinant  vanishes  identically, 
and  no  longer  determines  a  definite  line.  Indeed,  this  plane  contains 
an  infinite  number  of  lines  joining  points  in  it  to  the  corresponding 
points  on  the  other  plane  which  lie  on  their  common  intersection. 

9.  By  the  general  relations  connecting  the  order  and  class  of  a 
congruency  with  those  of  its  focal  surface,  the  focal  surface  of  the 
congruency  under  discussion  is  seen  to  be  a  developable  of  the  fourth 
degree.  This  appears  also  on  consideration  of  the  reciprocal  con- 
gruency which  is  of  the  first  order  and  the  third  class,  and  whose 
lines  are,  therefore,  chords  of  a  twisted  cubic* 

The  equation  of  the  focal  surface  may,  however,  be  obtained  with- 
out difficulty.     It  is  necessary  to  calculate,  in  the  first  instance,  the 

1  Salmon,  '*  Three  DimenaionB/'  Art.  467. 
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invariants  of  the  function  ^  of  Art.  6.    Kemembering  that  ^(p  -  a') 


'  -j(p  -  a),  &c.,  the  invariants  are 


2j«(p-a)(p-)8')(p-y) 


'-      S(j,-a'){p-fi'){p-'/)  S(j,-a'){p-^){p-y) 


and 


abe 


^(p-a')(p-/JO(p-y)       ^(p-a')(p-/J')(p-y)  ' 

where  ^  -  iw,^»  +  w^  -  iw,  =  0  is  the  cubic  determining  the  roots 
of  </». 

10.  On  reduction  this  cubic  takes  the  form 

aho  [8  p  V{Py  +  yo  +  a)S)  -  iSf  a/?y] 

-  ff  lSpia'heV{Py  +  ya'  +  a'fi)  -  2 a'heSa'Py'] 

+  ^»[i8fpSfliVr(i8'y'  +  y'a  +  a^0  -  S«*V5a^y] 

-  f  dVd  [Sp r(^y  +  yV  +  a'^')  -  ^a'^y]  =  0. 

This,  being  linear  in  p,  may  be  regarded  as  the  equation  of  a  plane 
involving  a  variable  parameter  ^  rationally  in  the  third  degree. 

Kow,  if  two  roots  of  the  cubic  of  a  linear  vector  function  are 
equal,  two  of  the  axes  of  the  function  will  in  general  coincide.^  So 
then,  if  the  discriminant  of  the  cubic  here  written  is  equated  to 
zero,  it  will  determine  by  its  vanishing  those  points  p  through  which 
pass  two  coincident  lines  of  the  congruency.  In  other  words,  the 
developable  enveloped  by  the  variable  plane  is  the  focal  surface  of 
the  congruency. 

11.  Again,  regarding  a  and  t  as  constant  in  the  equation  of  a 
line  of  the  congruency  given  in  Art.  3,  it  is  obvious  that  the  plane 
determined  by  varying  x,  y,  and  z  is  homographically  divided  with  the 
two  given  planes.     Eliminating  x,  y,  and  z,  the  result 

i8[a<p^a)+a'^(p-aOP«(p-/J)+i7(p-)30][w(p-y)  +  (^^(p-y')]  =  0, 
involves  the  ratio  «  :  ^  in  the  third  degree,  and  agrees  with  the 

1  TransactiarUf  R,LA.y  vol.  zxz.,  p.  600. 
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equation  of  the  plane  fonnd  in  the  last  article  to  envelope  the  focal 
snrface.  This  corresponds  to  a  property  of  the  hyperholoid — ^riz., 
its  double  generation.  If  in  its  equation,  as  given  in  Art.  3,  s  and  t 
are  supposed  to  be  constant,  the  equation  is  to  be  interpreted  as  that 
of  a  generator  of  the  second  system,  and  the  locus  of  these  second 
generators  is  of  course  the  hyperholoid. 

Through  a  given  point  three  of  these  planes  pass,  and  it  is  easy 
to  see,  as  in  Art.  8,  that  each  of  them  contains  an  infinite  number  of 
lines  of  the  congruency.^  It  would  appear  from  this  that  their  three 
lines  of  intersection  are  the  lines  of  the  congruency  which  pass 
through  the  given  point. 

12.  Just  as  a  plane  was  divided  anharmonically,  space  may  be 
divided  anharmonically.  Take  a  pyramid,  ABCD,  and  let  the 
vectors  to  its  vertices  be  a,  /?,  y,  and  8  respectively.    The  vector 

OP  s  o  =  2— C. L 

xa  ^■  yh  -v  %c  •¥  tod 

is  capable  of  representing  any  point  in  space.     The  plane  through 

C,  2),  and  P  meets  the  edge  AB  in  the  point ^^.    The  plane 

xa-¥  yb  '^ 

through  the  unit  point  U,  which  is  represented  by  the  vector 
_      _  rta  4^J^  +  <?y  +  </8 

and  the  edge   CD  meets  AB  in  ^.     The  anharmonic  of  the 

pencil  of  planes  joining  AB  to  C,  IT,  2),  and  P,  is  equal  to  - ;  or 

s  ^ 

{AB  •  CUDP)  ^  -.      Similar  results  hold  for  planes  through  the 

remaining  edges. 

Now,  if  two  different  unit  pyramids  are  taken  and  two  arbitrary 
unit  points,  the  lines  joining  P  and  P',  coiTesponding  points  in  the 
anharmonic  divisions,  belong  to  a  complex. 

Suppose 

xa'a'  +  yb'p'^zc^Y-^wd'S' 


OF  =  tj'  = 


xa'  +  yh*  +  zc'  +  wd*        ' 


*  These  lines  envelop  a  oonic  since,  reciprocally,  the  chords  of  a  twisted  cubic 
which  pass  through  a  fixed  point  on  it  lie  on  a  quadrio  cone. 
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then  using  the  auxiliary  vectors  o-  and  t,  which  have  heen  defined 
in  the  4th  Article, 

a?a(T+  Vaxr)  +  yi(T+  Vptr)  -h  «tf(T+  Vytr)  +  fri(T+  F8<r)  =  0, 

and    a?«'(T  +  FaV)  +  yi'(^  +  ^P^^)  +  «^(^  +  ^A)  +  *^^'(^  +  ^'^)  =  ^' 

Opeiating  on  these  hy  S\  and  iSfi,  and  eliminating  x^  y,  b,  and  ir,  the 
-determinant  of  the  fourth  order 

aS\{T+raxr)     h8\{r-^rpa)     eSXir^Vya)     dSXir^Vha) 

aSfi{r+Va(r)     h8fi{r-^Fp<r)     cSfiir-^Vya)     dSfi(T-\-VS(r) 

fl'i8fX(T+raV)    h'S\{r-\-Vp'a)    (/S\{r+VY<r)    <f /SX(t+ F8V) 

a'/Sfi(T+raV)    b'Sfi{r+VP'a)   (/8t>.{T  ^Vy'o-)    dSfJ-^r-^-VS'tr) 

is  the  resultant. 

13.  Expanding  this  by  minors  from  the  first  and  second  rows,  since 

8\{r+  Vaxr)8fi{T^  Vpa)  -  8\{r^  Va(r)8,i{T+  Vfia) 
=  ar\fi.r{r+  ra<r)r(T+  r/J<r)  =  -  i8X/«r(iSr(a-^)  +  8<raP) 

l)y  Art.  5,  it  is  evident  that  the  factor  {8Xfury  is  extraneous.  This 
being  discarded,  the  result  is 

bea'df  {8r  (p-y)-^  Safiy)  (5r(a'  -  8')  +  iSo-a'S') 

+  eayd'  {8t  (y  -  a)  +  8<rya)  {8r{P'  -  8')  +  «<r^'8') 

+  ah(/df  {8r  (a  -  ^)  +  8(raP)  {8r{y  -  8')  +  8<rYS') 

+  h'(/ad  {8r  (^'  -  /)  +  8<rP'y)  (/Sfr(a  -  8)  +  iS<ra8) 

+  (/a'hd  {8t  (y  -  a')  +  iSo-ya')  {8r{p  -  8)  +  S<r^8) 

+  a'h'ed{8T{a'-P')  +  /8<ra'^')  (iST(y-8)  +  5<ry8)  =  0. 

The  form  of  this  equation  shows  that  the  complex  is  of  the  second 
order  and  of  the  second  class,  for  <r  and  r  both  enter  in  the  second 
degree.  As  in  Art.  6,  putting  t  =  F<rp,  the  equation  in  cr  which 
results,  is  that  of  a  quadric  cone  containing  the  lines  which  pass 
through  p.  If  8\p  =  1  and  8fjLp  =>  1  determine  a  line  of  the 
complex,  it  is  easy  to  see  that  cr  =  VXfj.  and  T  =  X-fi;soifXis 
given  and  /i  variable  the  result  of  substituting  these  values  in  the 
equation  of  the  complex  is  a  quadratic  in  /Xy  and  represents  therefore 
a  curve  of  the  second  class  in  the  arbitrary  plane  8\p  -  1.  Tliis 
curve  is  the  conic  enveloped  by  the  lines  in  that  plane. 
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14.  If  a,  P,  y,  and  8  are  unit  vectors,  the  equation 

p  =   U{xaa  +  yhp  +  %cy) 

is  that  of  a  sphere  anharmonically  divided.  The  unit  triangle  is 
ABC  and  the  unit  point  is  8  =  U{aa-\-hp-k^ey),  The  sphere  may 
he  considered  to  he  divided  hy  the  projection  on  it  from  its  centre  of 
any  one  of  the  planes 

xaa  -I-  ybp  +  %ey 
xl-^-ym  ^-zn    ' 

where  /,  nt,  and  n  are  arhitrary.  If  however  ^  =  m  =  »  =  1,  the  unit 
point  on  the  plane  is  the  mean  point  of  the  unit  triangle  in  it.  So  in 
order  to  divide  a  sphere  anharmonically  with  respect  to  a  given  unit 
triangle  (a,  /3,  y)  and  a  given  unit  point  (8),  it  is  only  necessary  to 
resolve  8  along  a,  p,  and  y,  to  draw  a  plane  through  the  points  thus 
determined  on  these  lines,  and  to  construct  in  this  plane  a  net  having 
for  unit  triangle  the  points  on  these  lines  and  for  unit  point  the  mean 
point  of  the  triangle. 

15.  The  quaternary  coordinates^  for  a  plane,  x^  y,  s,  and  ir,  where 

__  xaa  '\-  yhp  +  toy  -i-  tod^ 
^  "      xaf  +  yV  4-  %&  +  wd'    ' 

and  0  =  fla+i^  +  ^  +  (^, 

and  0  =  a'  +  i'  +  c'  +  rf', 

may  also  he  used  for  a  sphere.     The  vectors  heing  still  unit, 

p  =   U{xaa  +  yhp  +  «<?y  +  wdh\ 

with  the  condition 

aa  +  J)3  +  tfy  +  d8  =  0, 

is  a  symmetrical  form  which  expresses  that  the  sphere  is  anharmoni- 
cally divided  with  respect  to  the  four  points  represented  hy  a,  p,  y, 
and  8,  or  hy  the  symbols 

(1000),  (0100),  (0010),  and  (0001). 


^  A  particular  case  of  the  Quinary  coordinates  for  space.    See  ''Elements 
of  Quaternions/'  Art.  70. 
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The  homograpliic  plane 

_  xaa  +  ffbp  -f  %cy  -I-  tcdS 
^"  iP  +  y  +  «-3u? 

Ib  divided  with  reference  to  the  three  points  represented  by  aa,  hfi^ 
and  cy,  and  their  mean  point  -  ^dS. 

As  regards  the  "  equation  of  congruence"  ("  Elements/'  Art.  71)^ 
it  is  sufficient  to  remark  that  (xyitp)  and  (to  +  «,  ^y +  «,  tt+i,  tw  +  i) 
represent  the  same  point  on  the  surface  of  the  sphere  if  t  is  positiye^ 
but  opposite  points  if  Ms  negative.  The  symbol  (1111)  denotes  no 
definite  point  because  the  versor  of  a  null  vector  is  wholly  arbitrary. 

16.  As  Hamilton  does  not  seem  to  have  given  the  types  of  points 
of  ''Third  construction"  for  a  plane  net,  it  may  be  useful  to  give 
them  here.  The  points  of  first  construction  derived  from  the  four 
points  Pq  =  (1000)  are  Pi  =  (1100)  and  the  lines  constructing 
them  are  Ai  -  [1,  -  1,  0,  0].  The  lines  of  second  construction  are 
Ai  =  [1,  -  1,  1,  -  1]  and  the  points  are  Pj  =  (1,  -  1,  0,  0). 

These  points  P%  lie  by  threes  on  A,, i  «  [111  -  3]  and  connect 
with  Pq  by  A3,2  «  [Oil  -2].  The  intersections  of  Aj,!  and  A| 
determine  the  type  Pj,!  -  (3100) ;  those  of  A3,i  and  Ai,  the  type 
P„,  =  (2100);  A„a  and  A,  give  P,,,  =  (3210);  A,,  i  and  A3,, 
give  Pzfi  =  (-  3,  2,  1,  0),  and  the  lines  As,  a  mutually  intersect  in 
P9,6  =  (4210)  in  addition  to  the  old  points. 


[    628    ] 


XIV. 

HUMAN  LOCOMOTION :  VARIATION  OF  VELOCITY  WHEN 
WALKING.    Bt  RALPH  CUSACK. 

(Plate  VI.) 

(OOXHUNICATSD   BT   0.    FmGERAU),    D.8C.,   F.T.C.D.) 
(Beftd  April  2«,  1897.) 

One  remarkable  proviaion  of  nature  often  overlooked  is  the  ease  and 
smoothness  with  which  man  walks,  especially  when  it  is  con- 
sidered that  the  impulse  forward  is  received  only  about  once  in 
the  second.  Dr.  Joly  first  called  my  attention  to  these  facts  and 
pointed  out  that  when  a  man  was  seen  walking  across  a  Venetian 
blind,  which  shut  off  his  up  and  down  motion,  his  walk  appeared 
to  be  very  uniform.  Observe  a  boy  walking  on  stilts,  his  motion 
always  appears  jerky,  his  legs  are  kept  quite  stiff,  and  the  elasticity 
of  the  muscles  of  his  legs  and  feet  cannot  come  into  play,  which 
they  do  when  he  is  walking  naturally  along  the  ground. 

The  following  experiments  will  show  to  some  extent  the  degree 
of  uniformity  with  which  an  ordinary  man  walks  and  how  the 
uniformity  varies  with  circumstances  in  the  same  individual : — 

The  greatest  difficulty  in  obtaining  the  variation  of  velocity  of  a 
man  walking  is  to  record  the  velocity  without  the  individual  being 
conscious  of  it.  If  the  individual  knows  that  he  is  walking  for  a 
certain  purpose,  the  velocities  recorded  are  not  that  of  the  uncon- 
scious mechanical  walk,  but  that  of  the  voluntary.  Thus  the  question 
arises,  in  what  way  do  these  two  walks  differ,  if  they  differ  at  all  ? 
That  they  differ,  and  that  the  mechanical  walk  is  more  uniform  than 
the  voluntary  appears  obvious,  inasmuch  as  all  our  mechanical  move- 
ments are  more  regular  than  our  voluntary  movements.  As  an 
example,  when  the  number  of  respirations  of  an  individual  are  being 
measured,  so  long  as  the  person's  attention  is  distracted  from  the 
apparatus,  the  record  of  his  breathing  is  uniform,  but  if  his  attention 
is  called  to  the  fact  that  his  respirations  are  being  recorded,  the 
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breathing  becomes  irregular.  Also  when  asleep  the  respirationfl  are 
very  regular.  It  is  therefore  to  be  expected  that  the  mechanical 
walk,  that  is,  the  walk  when  the  thoughts  of  the  walker  are  distracted 
from  the  action  of  his  walking,  will  be  more  uniform  than  the  walk  of 
which  the  walker  is  conscious. 

The  apparatus  first  devised  for  recording  the  velocity  at  short 
intervals  of  a  man  walking  was  as  follows : — A  drum  such  as  is  used 
for  recording  the  vibrations  of  a  tuning-fork  was  procured ;  such  a 
drum  is  usually  driven  by  a  small  motor,  but  in  the  present  case  to 
the  driving  axle  I  attached  a  boxwood  cylinder  about  two  inches  in 
diameter,  removing  the  ordinary  driviug  wheel.  On  this  cylinder 
was  wound  about  30  yards  of  light,  non-elastic  string.  Ordinary 
white  tea-twine  answered  the  purpose  very  well.  The  end  of  thia 
string  was  attached  to  a  light  belt  round  the  walker  s  waist,  and  when 
the  walker  walked  away  from  the  apparatus  he  unwound  the  string 
from  the  cylinder,  thus  driving  the  drum.  Bound  the  drum  was 
attached  the  ordinary  smoked  paper,  and  on  this  a  tuning-fork  recorded 
its  vibrations.  The  tuning-fork  used  gave  nineteen  vibrations  per 
second.  Now  the  velocity  at  which  the  drum  was  driven  varied, 
according  to  the  rate  at  which  the  string  was  unwound,  that  is  to 
say,  the  velocity  at  which  the  man  walked.  If  the  velocity  of  the 
man  was  uniform  during  each  step  the  length  of  the  waves  recorded 
on  the  drum  would  all  be  equal.  This  I  found  was  not  the  case,  but 
the  change  in  velocity  was  so  small  that  the  variation  in  the  length 
of  the  waves  could  only  be  perceived  with  difficulty.  The  above 
apparatus  was  found  unsuitable,  inasmuch  as  the  drum  jerked  when 
the  motion  was  irregular,  also  the  motion  of  the  drum  was  difficult  to 
control. 

The  following  modification  was  made  and  was  found  more  con- 
venient, as  the  recording  apparatus  could  be  placed  in  a  room  away 
from  where  the  man  was  walking,  communication  being  made  by 
wires  and  an  electric  current. 

The  boxwood  cylinder  was  replaced  by  the  original  driving  pulley, 
and  the  drum  was  driven  by  an  electric  motor. 

The  motion  of  the  drum  was  now  quite  uniform,  and  its  velocity 
easily  controlled.  The  tuniug-fork  vibrations  on  the  drum  now  merely 
sound  to  mark  time,  and  were  of  course  quite  regular.  To  record 
the  velocity  of  the  walker  the  following  instrument  was  made.  A  box- 
wood cylinder  about  6  inches  long  and  3  inches  in  diameter  was 
turned  on  a  steel  mandrel,  which  mandrel  afterwards  served  as  the 
axle.     To  one  end  of  the  cylinder  was  attached  a  commutator,  with 
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ten  diyisions,  so  that  ten  contacts  were  made  with  the  brash  every 
revolution  of  the  cylinder.  The  intervals  of  these  makes  and  breaks 
were  equal.  This  cylinder  rotated  between  two  screws  with  conical 
points,  and  by  varying  the  pressure  on  the  coned  surfaces,  as  was 
required,  the  effects  of  the  inertia  of  the  cylinder  could  be  easily  got 
rid  of.  A  brush  in  contact  with  the  commutator  made  the  electrical 
connections  as  the  cylinder  revolved. 

Bound  the  cylinder  a  string  was  wound  which  was  attached  to 
the  walker,  and  was  unwound  by  him  when  walking  away  from  the 
apparatus.  An  electro-magnet,  in  circuit  with  the  commutator, 
recorded  the  velocity  of  the  cylinder  by  attracting  a  soft  iron  armature 
controlled  by  a  spring.  When  the  circuit  was  closed  the  armature,  or 
rather  a  lever  projecting  from  the  armature,  was  so  arranged  that  it 
made  a  stroke  on  the  smoked  paper.  When  the  current  was  open  the 
armature  being  pulled  back  by  the  spring,  a  blank  was  left.  This 
little  instrument  worked  rather  like  a  Morse  instrument,  and  the 
recording  was  also  similar  to  that  of  a  Morse  instrument,  as  may  be 
seen  in  the  diagram  (fig.  2,  p.  532).  If  now  a  man  walked  uniformly 
the  number  of  strokes  between  each  wave-length  would  be  equal. 

By  the  use  of  this  apparatus  the  velocity  could  be  obtained  during 
a  single  step  about  40  times,  if  the  length  of  the  strokes  were  measured. 
This  I  found  difficult  and  unnecessay,  and  it  was  sufficient  to  take 
the  velocity  at  the  end  of  each  wave-length,  and  plot  it  to  obtain  the 
curves.  This  was  done  by  simply  counting  the  number  of  strokes  in 
each  wave-length  and  plotting  this  number  to  scale.  From  the  begin- 
ning of  one  scratch  to  the  beginning  of  the  next  is  counted  as  one 
"  stroke." 

The  steps  of  the  walker  were  recorded  on  the  drum  by  another 
electro-magnet  in  circuit  with  the  instrument  shown  in  figure  1. 


^f^^^^?^^ 


Fio.  1. 

This  instrument  was  fastened  by  straps  under  the  instep  up  against 
the  heel  of  the  boot  and  consisted  of  a  piece  of  fibre  cut  so  as  to  fit 
the  curved  part  of  the  boot  under  the  instep  and  next  the  heel.     To 
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this  was  attached  a  brass  plate  which  held  a  movable  button ;  this 
button  could  be  regulated  so  as  to  project  beyond  the  heel  any  desired 
amount,  according  as  the  walker's  heel  was  high  or  low.  When  the 
heel  came  to  the  ground  this  button  was  pressed  up  and  made  contact 
with  a  platinum  point,  thus  closing  the  circuit  through  the  electro- 
magnet. When  the  heel  was  again  lifted  the  button  was  returned  to 
its  original  place  by  means  of  a  spring.  The  wires  were  brought  up 
the  outer  side  of  the  leg  in  a  rubber  tube  to  the  middle  of  the  back, 
where  a  twin  wire  was  attached  and  drawn  after  the  man  as  he 
walked.  The  twin  wire  was  very  light,  and  was  practically  no  im- 
pediment to  the  walker. 

Some  experiments  were  made  to  ascertain  if  two  points  similarly 
situated  on  each  foot  ever  rested  on  the  ground  at  the  same  time 
when  one  is  walking.  For  this  purpose  two  strips  of  tin-foil  about 
four  yards  long  and  a  foot  wide,  were  laid  on  the  ground,  a  quarter 
of  an  inch  apart,  side  by  side.  To  the  sole  of  each  boot  was  fastened 
a  little  button,  the  size  of  a  brass  pin's  head ;  these  buttons  were  con- 
nected by  a  wire  brought  up  the  legs,  and  could  be  attached  to  any 
part  of  the  sole.  Kow  the  strips  were  so  arranged  that  when  the 
walker  stood  still,  one  foot  on  each  strip,  he  closed  a  circuit  through 
an  electro-magnet,  which  made  a  mark  on  the  drum.  By  shifting 
the  buttons  I  found  that  no  two  similarly  situated  parts  of  the  foot 
were  ever  on  the  ground  at  the  same  time.  Though  the  toes  of  one 
foot  and  heel  of  the  other  were  on  the  ground  together  for  less  than 
TiV  of  a  step,  if  the  man  was  walking  slowly,  but  for  a  shorter  time  if 
the  walking  was  fast. 

An  experiment  was  also  made  to  show  that  the  flexibility  of  the 
sole  of  the  foot  greatly  helped  the  pedestrian.  When  a  heavy  pair  of 
shooting  boots  with  nails  were  used  by  the  walker  his  motion  was 
much  more  irregular  than  when  he  had  light  flexible  boots  on  his 
feet.     This  I  found  to  be  the  case  with  every  individual  I  tried. 

The  three  curves  shown  (Plate  VI.)  are  perhaps  the  best  examples 
I  obtained  of  typical  walks.  The  curve  A  shows  the  variation  in 
velocity  of  the  most  uniform  walker  I  experimented  on,  and  curious 
to  say,  seeing  him  walking,  one  would  imagine  that  his  motion 
would  be  very  irregular.  Curve  C  is  the  most  non-uniform  velocity 
recorded,  yet  the  amount  of  variation  was  always  the  same,  and  a 
curve  obtained  for  the  variation  of  one  step  of  the  right  foot  would  be 
similar  to  that  obtained  for  every  other,  though  that  of  the  right  foot- 
step and  that  of  the  left  footstep  never  were  quite  the  same.  It  was 
found  that  no  matter  how  non-uniform  the  walking  was  that  the  curves 
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went  on  repeating  over  and  over  again.  I  plotted  carves  for  many 
yards  of  walking  and  found  this  to  be  always  the  case. 

The  third  carve  B  may  be  taken  as  representing  the  average 
variation  of  velocity,  and  I  here  give  some  of  the  ordinates  by  which 
the  curve  was  obtained.  From  these  can  be  clearly  seen  the  way  in 
which  the  vibrations  for  the  steps  repeat  themselves.  The  length  of 
the  ordinates  are  given  in  tenths  of  an  inch,  and  are  obtained  by 
counting  the  number  of  **  strokes  "  in  each  wave-length.  As  men- 
tioned previously  a  "  stroke  "  is  taken  to  be  the  distance  from  the 
beginning  of  one  dot  to  the  beginning  of  the  next.  Each  ''  stroke  " 
is  given  on  the  curve  the  value  of  one-tenth  of  an  inch,  and  a  wave- 
length the  one-half  of  an  inch.  The  velocity  is  plotted  vertically  and 
the  time  horizontally  in  the  Plate.  Half  an  inch  represents  the  one- 
nineteenth  of  a  second.  The  fourth  curve  on  the  Plate  shows  varia- 
tions from  mean. 

It  will  be  observed  that  the  walker  whose  velocity  is  here  recorded 
walked  more  uniformly  with  his  right  foot  than  with  his  left.  This 
fact  is  even  more  marked  in  other  cases  than  in  the  particular  case 
here  mentioned. 


Ordinates  in 
tenths  of 
an  inch. 

Difference 
of  Or. 

000 

— 

600 

.       600 

left  heel  comes  )  ^  ^^ 
12-00     ^g,,^d      .    {600 

18-00         .         .         .       600 

2300 

500 

27-50 

4-50 

31'50 

4-00 

25-25 

.       3-75 

40-25 

.       500 

46-25 

.       600 

.  ,  ^^  (right  heel  comes    .  ^^ 
^^•^Mto  ground       .    p-7^ 
67-75         .         .         .       5-75 

62-75 

.       500 

67-25 

.       4-50 

(left 


comes  to 


Ordinates  in 
tenths  of 
an  inch. 

71-50 

76-50 

81-25 

87-25 

93-25  . 

99-25  (  S^^^^ 
104-25 
108-75 
112-75 
117-75 
122-75 
128-50 
134-50  (  right  comes  to 
14000  (  ground 
145-00 
149-50 


Difference 
of  Or. 


4-25 
500 
4-75 
6-00 
6-00 
600 
500 
4-50 
400 
500 
5-00 
5-75 
600 
5-50 
500 
4-50 


Now  the  left  heel  was  put  on  the  ground  between  6-00  and  1200, 
so  here  the  left  step  begins.     The  right  stop  begins  at  about  52*00. 
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I  have  substracted  the  ordinateSy  so  that  it  can  be  clearly  seen 
how  they  repeat  themselves  for  each  alternate  step.  Between  81*50 
and  85-25  it  will  be  noticed  that  the  velocity  was  lower  than  it  ought 
to  have  been ;  this  presumably  was  due  to  the  walker  having  slipped, 
or  more  likely  to  a  fault  in  the  apparatus,  such  as  a  slight  jerk. 
I  noticed  that  the  same  thing  happened  in  several  cases,  and  it  is 
more  likely  due  to  the  apparatus  than  to  the  walker.  It  will  also 
be  seen  that  the  variation  for  the  two  feet  is  not  the  same.  By 
glancing  at  the  curves  it  will  be  seen  that  the  velocity  is  at  a  maxi- 
mum shortly  after  the  heel  is  placed  on  the  ground,  and  diminishes 
then  until  the  other  heel  has  nearly  reached  the  ground.  The  velocity 
decreases  more  rapidly  than  it  increases,  especially  in  the  case  of 
the  curve  B,  where  it  will  be  seen  that  velocity  increases  very 
slowly  almost  from  the  time  the  heel  of  one  foot  is  removed  from 
the  ground  until  the  heel  of  the  other  foot  is  about  half-way  over 
its  course — there  the  velocity  is  at  a  maximum.  It  then  suddenly 
falls  off  for  about  two-ninths  of  a  step,  the  heel  being  raised  from 
the  ground  about  half  through  this  period  of  decrease,  that  is  to  say, 
about  one-ninth  of  a  step  from  the  time  when  the  velocity  has  a 
maximum.  Thus  it  will  be  seen  that  in  the  case  of  the  curve  B  the 
velocity  was  increasing  during  seven-ninths  of  a  step  and  diminishing 
during  two-ninths.  It  will  be  seen  that  in  both  the  other  curves 
shown,  the  time  of  increase  is  only  slightly  greater  than  that  of  decrease. 

The  velocity,  as  will  be  seen  from  the  curves,  varies  very  uni* 
formly,  the  least  variation  obtained  was  12*5  per  cent,  from  the  mean, 
while  the  greatest  variation  was  over  26  per  cent,  from  the  mean. 
These  were  extreme  cases,  and  out  of  27  individuals  whose  velocity 
was  recorded  23  varied  from  16  to  18  per  cent. 

The  following  are  the  variations  from  the  mean  of  each  individual 
whose  walk  was  recorded : — 


12-8 

16-2 

17-9 

14-7 

16-8 

17-9 

15-2 

16-6 

180 

16-8 

16-7 

180 

160 

17-2 

181 

160 

17-6 

18-7 

16-1 

17-6 

19-9 

161 

17-7 

22-6 

161 

17-9 

26-2 

All  of  these  individuals  had  8  and  some  12  records  taken  of  their 
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walks,  each  of  which  was  nearly 
siinilar  to  the  previous  one,  the 
difference  in  no  case  amounting  to 
more  than  one  or  two  per  cent. 
when  they  were  walking  under  simi- 
lar eireumsUmeee.  But  if  a  walker 
had  on  heavy  boots  or  even  a  heavy 
overcoat,  his  velocity  was  greatly 
altered,  and  in  some  cases  this 
alteration  amounted  to  nearly  30 
per  cent.  This  latter,  in  cases 
where  walkers  were  provided  with 
heavy  fishing-boots.  An  overcoat 
or  other  light  weight  on  the  back 
altered  the  velocity  in  no  case  to 
a  greater  extent  than  5  per  cent. 
No  heavy  weight  on  the  back  was 
tried. 

It  will  be  seen  that  on  an  average 
when  a  man  is  walking  under  or- 
dinary circumstances  his  velocity 
varies  only  about  17  per  cent, 
from  the  mean.  That  is,  he  will 
be  walking  about  one-third  faster 
for  some  portion  of  his  step  than 
another.  It  must  be  remembered 
that  this  is  the  case  when  men  are 
walking  under  circumstances  that 
can  hardly  be  called  natural,  for 
their  brains  are  certainly  to  some 
extent  occupied  by  the  idea  that 
they  are  walking  for  an  experiment. 
Nowt  here  is  reason  to  believe  that 
men  would  and  do  walk  more  uni- 
formly when  walking,  suppose,  in 
the  street  in  conversation  with  a 
friend,  than  they  would  in  the  ex- 
periments here  recorded. 

The  method  here  employed  is 
perhaps  somewhat  better  than  that 
in  use  by  Marey,  which  is  mentioned 
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by  him  in  the  ''Machine  Animale"  in  a  chapter  entitled  the 
**  Marche  de  THomme." 

Marey  had  a  man  walking  ronnd  in  a  circle  6  metres  in  diameter, 
and  pushing  a  beam  in  front  of  him.  Now  it  will  be  seen  that  when 
a  man  walks  ronnd  a  circle  his  inside  foot  will  not  have  so  much 
ground  to  coyer  as  his  outside  foot,  and  also  that  he  will  have  to 
turn  through  a  considerable  angle  at  each  step.  A  man  would 
walk  round  this  circle  in  about  25  steps,  so  he  would  be  really  walk- 
ing a  polygon  with  25  sides  and  would  thus  have  to  turn  through  an 
angle  of  14^  each  step.  These  facts  I  think  would  account  for  the 
fact  that  Marey  appears  to  get  much  greater  yariations  than  were  got 
in  my  experiments,  though  indeed  from  the  yery  meagre  account 
giyen,  it  would  be  difficult  to  say  accurately  what  results  he  got.  But 
one  great  difference  easily  perceived  is  that  he  gets  the  velocity 
greatest  at  the  commencement  of  each  step,  and  gradually  diminishing 
until  the  end  of  the  step,  whereas  from  these  experiments  it  would 
appear  as  if  the  yelocity  only  reached  its  maximum  a  short  time  after 
the  step  is  commenced,  and  reaches  a  minimum  before  the  step  is  half 
completed. 

Areproduction  of  a  paperoffthe  chromograph  isshown(fig.  2,  p.  532). 
The  wayy  Hue  is  that  marked  by  the  tuning-fork,  each  of  the  waves 
representing  the  nineteenth  of  a  second.  The  little  strokes  are  made 
by  the  electric  magnet  in  circuit  with  the  commutator  of  the  cylinder, 
which  if  the  individual  walked  uniformly  would  be  equal  in  length, 
and  each  wave  would  have  the  same  number  of  strokes  in  it  The 
other  line  with  an  occasional  ''shake"  in  it,  is  that  made  by  the 
pedometer.  When  the  line  after  a  "shake"  is  higher  than  before 
the  "  shake  " — during  the  time  the  line  is  higher,  the  heel  of  the 
foot  to  which  the  pedometer  was  attached  was  on  the  ground  (in  the 
present  case  the  left  foot) ; — when  the  heel  was  raised,  there  is  another 
"  shake,"  and  the  line  returns  to  its  old  position,  the  left  heel  being 
off  the  ground.  These  papers  were  dipped  into  a  weak  solution  of 
shellac  to  preserve  the  smoking  on  them,  which  otherwise  might  be 
rubbed  off. 
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XV. 

THE  EFFECT   OF  CHANGE  IN  TEMPERATURE  ON  PHOS- 
PHORESCENT SUBSTANCES.    Bt  R.  S.  CUSACK. 

(Plate  VII.) 

[cOMXUinGATED   BT  eSO.   F.   FITZ  QXRALD,   D.SC.] 
[Bead  April  26, 1897.] 

Chexical  compounds  that  poBsess  the  property  of  storing  np  light- 
energy  when  exposed  to  certain  ethereal  vihrations  are  generally 
known  as  phosphorescent  substances.  Such  phosphorescence  must  not 
be  confused  with  phosphorescence  in  the  animal  kingdom,  which  is  due 
to  combustion. 

Of  the  many  minerals  that  possess  the  property  of,  as  it  were, 
bottling  up  light,  one  of  the  most  remarkable  is  fluorspar;  it  was 
while  making  experiments  on  crystals  of  fluorspar  with  the  object  of 
expelling  the  light  from  the  crystal  without  cracking  the  latter  that 
the  quantity  of  light-energy  which  it  was  possible  for  a  phospho- 
rescent substance  to  store  up  seemed  to  me  to  depend  on  the  tempe- 
rature at  which  the  substance  was  exposed  to  the  source  of  light. 
And  also  that  the  amount  of  light  that  it  was  possible  for  a  body  to 
hold  was  dependent  on  the  temperature. 

Before  entering  into  these  latter  experiments  I  hare  to  giye  an 
account  of  the  experiments  which  led  to  them,  and  which  were  made 
with  the  object  of  ascertaining  if  possible  whether  fluorspar  or  any 
other  phosphorescent  substance  increased  in  volume  when  **  charged  " 
with  light-energy.  It  was  at  the  suggestion  of  Dr.  Joly  that  I  first 
started  the  inyestigation,  as  he  thought  it  possible  that  a  substance, 
when  it  had  stored  up  light-energy,  would  increase  in  volume.  The 
difficulties  to  be  overcome  were  numerous,  but  especially  that  arising 
from  change  in  temperature,  and  as  was  afterwards  found  the  heat  of  the 
finger  at  a  distance  of  nearly  ten  centimetres  produced  considerable 
effect  on  the  apparatus.  The  apparatus  first  devised  was  a  flat  glass 
bottle  with  a  capillary  tube  ground  into  the  stopper.  Into  this  bottle 
the  broken  up  fragments  of  a  fluorspar  crystal  were  put,  and  the 
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bottle  was  then  filled  with  water.  Now  when  the  stopper  was  pnt  in, 
the  water  rose  in  the  capillary  tnbe  to  a  certain  height.  The  bottle 
and  its  contents  were  then  illuminated  by  the  light  from  the  spark 
caused  by  the  rapid  discharging  of  a  Leyden  jar  connected  with  the 
terminals  of  an  induction  coil.  If  the  water  rose  in  the  capOlary 
tube,  as  I  found  it  did,  either  something  must  hare  expandedi  or 
the  bottle  contracted ;  the  expansion,  however,  was  observed  whether 
a  phosphorescent  substance  was  in  the  bottle  or  not,  and  I  sub- 
sequently found  that  the  expansion  was  due  solely  to  heat.  This 
apparatus  was  therefore  abandoned,  and  the  following,  ''Newton's 
Bing  '*  apparatus,  adopted  instead : — 

This  instrument  consists  of  thrde  brass  pillars  parallel  to  each 
other,  secured  into  a  heavy  metal  base.  On  each  of  these  pillars  is 
cut  a  screw  of  forty  threads  to  the  inch,  reaching  over  the  upper  six 
inches  of  the  pillars  which  are  eight  inches  high.  A  flat  ring  of  brass, 
with  three  holes  cut  in  it  for  the  pillars  to  pass  through,  is  supported 
by  nuts  which  run  on  the  screws ;  this  ring  can  thus  be  placed  at 
any  height  on  the  pillars  that  is  necessary.  A  convex  mirror  and  a 
lens  suitable  for  producing  interference  rings  by  reflection  are  con- 
tained in  a  circular  brass  box,  which  box  fits  into  the  centre  of  the 
ring.  The  whole  lens  apparatus  can  thus  be  raised  or  lowered  as  is 
necessary  without  disturbing  the  lens ;  also  dust  is  not  so  liable  to 
get  between  the  lens  and  mirror.  The  lens  is  stationary,  being 
cemented  to  the  case,  and  the  mirror  is  supported  on  the  top  of  a 
screw,  by  means  of  which  it  can  be  adjusted  so  as  to  get  the  rings  in 
a  suitable  position.  Through  this  screw  passes  a  steel  rod,  on  the 
upper  end  of  which  the  mirror  when  adjusted  rests,  the  lower  end 
resting  on  the  crystal,  or  other  substance  under  observation.  The 
whole  apparatus  is  then  surrounded  by  a  cardboard  cylinder,  and  by 
adjusting  a  slit  in  this  cylinder  a  beam  of  light  can  be  arranged  so  as 
to  strike  the  substance  under  observation  only.  The  light  used  was  that 
from  the  spark  of  a  Leyden  jar  as  previously  mentioned.  When  a 
crystal  of  fiuorspar  was  taken,  and  as  much  as  possible  of  the  light  it 
contained  driven  out  without  cracking  the  crystal,  it  was  adjusted, 
sitting  on  the  bed-plate  and  having  the  steel  rod  resting  on  the  upper 
edge  of  a  face ;  the  whole  length,  therefore,  of  one  face  of  the  crystal 
was  between  the  bed-plate  and  the  rod  which  supported  the  mirror. 
The  apparatus,  when  adjusted,  was  so  delicate  that  the  heat  of  the 
fingers  when  adjusting  expanded  the  supports,  which  were  allowed 
to  cool  before  an  experiment  was  attempted.  Sodium  light  was 
used  to  illuminate  the  rings,   and   when  the   cross  wires    of  the 
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telescope  need  for  reading  was  adjusted,  a  movement  of  the  eighth  of 
a  wave-length  of  sodium  light  could  be  easily  read.  Now  with  a 
pillar  of  fluorspar  over  three  inches  long  no  movement  of  the  ring 
was  observed ;  that  is  to  say,  the  crystal  did  not  expand  the  one  four 
hundred  and  fifty  thousandth  of  its  length.  I  also  tried  pillars  of 
calcium  sulphide  without  any  result. 

It  was  while  making  the  foregoing  experiments  that  I  observed 
that  a  piece  of  fluorspar  when  heated  for  a  second  time  gave  out  light, 
though  when  the  first  heating  had  ceased  no  light  was  being  given 
out. 

It  was  found  when  the  matter  was  looked  into  that  at  the  second 
heating  the  temperature  was  higher  than  it  had  been  in  the  first. 
The  following  are  accounts  of  the  experiments  made : — 

A  crystal  of  fluorspar  was  broken  up  into  pieces  about  the  size  of 
a  nut ;  some  of  these  pieces  were  taken  and  heated  in  a  sand  bath  for 
four  hours,  the  temperature  being  kept  as  nearly  as  possible  at  300^  C. 
The  spar  glowed  for  about  four  hours,  after  which  time  the  glow 
ceased.  The  crucible  was  then  allowed  to  cool  till  next  day.  Now 
when  these  pieces  of  spar  were  heated  again  they  did  not  glow  till  the 
temperature  was  raised  above  the  temperature  of  300°  C. ;  to  which 
they  had  been  raised  when  first  heated.  The  glow  off  the  spar  when 
heated  for  the  second  time  was  easily  observed,  though  rather  faint. 
"When  the  spar  was  heated  for  the  second  time  it  was  raised  to  about 
600°  C,  and  glowed  for  nearly  an  hour.  These  temperatures  were 
obtained  by  observing  when  certain  minerals,  whose  melting  points 
were  known,  fused.  The  temperature  could  be  kept  fairly  constant, 
as  the  experiments  were  conducted  in  a  room  without  draughts,  heat 
being  supplied  by  a  Bunsen  burner  with  the  flame  kept  to  a  certain 
height,  also  a  large  quantity  of  sand  was  used  in  the  crucible.  By 
making  further  experiments  at  other  temperatures  I  found  that 
fluorspar  always  contained  some  light  until  it  was  heated  to  a  tem- 
perature of  about  500°  G. ;  at  which  temperature  all  the  light  was 
expelled.  Fluorspar  raised  to  this  temperature,  allowed  to  cool, 
and  again  heated,  omitted  no  light,  no  matter  to  what  temperature 
it  was  subsequently  raised. 

It  was  found  that  fluorspar  might  be  kept  at  any  temperature  up 
to  about  500°  C.  for  a  long  time  without  losing  all  its  light.  In  fact 
I  kept  some  pieces  of  spar  for  two  days  at  about  300°  C,  yet  these 
pieces  glowed  when  afterwards  raised  in  temperature. 

I  now  exposed  some  fluorspars  at  300°  C.  to  the  sparks  from  a 
Leyden  jar  coupled  with  the  poles  of  an  induction  coil,  and  found  that 
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at  800°  G.  the  spar  did  not  phosphoresce  as  brilliantly  as  at  normal, 
and  that  when  heated  to  about  500°  G.  it  did  not  phosphoresce  at  all. 

Fluorspar  was  abandoned  at  this  point  as  it  was  found  difficult  to 
deal  with,  inasmuch  as  when  powdered  it  would  not  phosphoresce  as 
well  as  when  in  pieces,  and  the  pieces  were  difficult  to  handle.  Instead 
I  tried,  along  with  other  salts,  a  calcium  sulphide  which  phosphoresces 
violet,  and  with  which  it  was  much  easier  to  work. 

Before  leaving  the  subject  of  the  fluorspar,  I  may  say  that  several 
specimens  of  artifldal  fluorspar  which  I  succeeded  in  making  in  the 
dark  did  not  phosphoresce  when  the  temperature  was  raised.  A 
gelatinous  precipitate  of  fluorspar  was  obtained  in  the  dark.  This 
precipitate  was  then  taken  and  boiled  in  water  for  many  hours,  until 
it  had  assumed  a  partially  crystalline  form ;  it  was  tilien  carefully 
dried,  and,  when  dry,  heated  to  about  300°  G.  No  phosphorescence 
was  observed.  The  above  operations  were  all  carried  on  ui  the  dark, 
but  even  when  carried  on,  as  they  subsequently  were  in  full  daylight, 
no  glow  was  observed  when  the  calcium  fluoride  was  heated. 

To  see  whether  the  artificial  calcium  fluoride  would  phosphoresce 
at  all,  I  exposed  some  of  it  to  the  Leyden  jar  spark,  and  found  that 
it  phosphoresced  with  considerable  brilliancy,  though  not  nearly  so 
brilliantly  as  the  natural  fluoride.  The  operation  of  precipitating  the 
fluoride  was  then  carried  on  in  the  light  of  the  Leyden  jar  sparks, 
and  the  digesting  of  the  gelatinous  fluoride  thus  obtained  was  carried 
on  in  the  dark.  The  calcium  fluoride  obtained  thus  did  not  glow 
when  the  temperature  was  raised.  It  must  be  remembered,  however, 
that  the  gelatinous  compound  might  not  retain  light  when  raised  to  the 
boiling  point  of  water ;  certainly  the  gelatinous  fluoride  phosphoresces 
when  exposed  to  the  sparks  at  ordinary  temperature,  but  the  glow 
dies  more  rapidly  than  in  the  case  of  the  crystalline,  neither  is  it 
brilliant. 

The  whole  operation  for  obtaining  the  semi-crystalline  calcium 
fluoride  was  now  carried  out  under  the  Leyden  jar  sparks,  or  rather 
I  should  say  as  much  as  possible  of  it,  for  the  induction  coil  could 
not  conveniently  be  kept  working  all  the  time  the  gelatinous  precipa- 
tate  was  being  digested,  and  was  only  worked  at  intervals.  The 
fluoride  thus  obtained  phosphoresced  as  would  be  expected  when  the 
temperature  was  raised.  Now  although  these  experiments  tend  to 
show  that  fluorspar  has  to  be  exposed  to  light  before  it  phosphoresces, . 
it  would  be  very  surprising  to  flnd  that  a  piece  of  spar  taken  from  the 
bottom  of  a  mine  where  it  could  never  have  been  exposed  to  light 
failed  to  phosphoresce  when  heated.     This  is  an  experiment  I  hope 


538  Proceedings  of  the  Royal  Irish  Academy. 

before  long  to  have  the  opportunity  of  carrying  out,  and  I  am  quite 
prepared  to  find  that  the  fluorspar  does  phosphoresce  when  heated. 
It  is  possible,  of  coursOi  that  the  crystallization  may  be  the  cause ; 
suppose  that,  when  crystallizing,  the  fluorspar  gave  out  light  which 
it  bottled  up  for  itself  as  it  gave  it  out.  Certainly  fluorspar  absorbs 
light  comparatively  slowly  when  exposed  to  sunlight,  but  especially 
when  exposed  under  glass.  I  have  never  succeeded  in  getting  fluor- 
spar to  fflato  when  exposed  under  glass  to  the  sunlight,  unless 
heated,  nor  indeed  to  the  sun  with  no  glass  interposed,  though  I 
have  been  told  it  does. 

Phosphorescing  sulphides  are,  as  has  been  previously  said,  easier  to 
deal  with  than  fluorspar,  and  they  store  up  light-energy  in  just  the 
same  way.  Accordingly  all  the  curves  of  brightness  shown  are  for 
different  sulphides. 

The  principal  difficulty  experienced  in  obtaining  these  curves  was 
to  obtain  a  suitable  photometer,  none  of  the  ordinary  arrangements 
being  found  convenient.  The  instrument  I  used  is  made  out  of  a  cigar 
box,  and  has  up  to  this  been  found  satisfactory.  The  lid  of  the  cigar 
box  was  removed,  and  a  piece  of  stout  cardboard  made  to  fit  in  its 
place.  In  this  cardboard  a  round  hole,  1  cm.  in  diameter,  was  cut, 
and  underneath  the  hole  is  fixed  a  little  8-volt  lamp.  When  this 
lamp  is  in  circuit  with  the  storage  cells  the  light  shines  through  the 
hole  in  the  cardboard.  On  this  hole,  to  diminish  the  intensity  of  the 
light  that  is  emitted  by  the  lamp,  little  sheets  of  paper  cut  to  a  suit- 
able size  are  laid  and  pressed  together  by  a  glass  weight.  All  the 
sheets  are  cut  from  the  same  sheet  of  tracing-paper  and  are  very 
uniform  in  thickness  and  colour.  A  slip  of  coloured  glass  can  be  in- 
terposed between  the  hole  and  the  slips  of  paper  when  necessary,  so 
that  the  difference  in  colour  of  the  substance  under  observation  and 
the  light  emitted  by  the  lamp  may  not  increase  the  difficulties  of 
comparing  the  two  intensities.  To  get  a  numerical  measure  of  the 
intensity  we  may  assume  roughly  that  as  the  number  of  sheets  of 
paper  interposed  increase  in  arithmetical  progression  the  light  that 
comes  through  decreases  by  geometrical  progression. 

If  the  fraction  of  light  that  comes  through  one  paper  be  P,  then 
the  light  that  comes  through  n  papers  is,  roughly,  P"  ; 

.-.     /=7oP», 
J 

log  Y  =  nlogP. 

Now  when  it  is  only  required  to  compare  the  brilliancy  of  bodies 
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when  phosphorescing  at  different  temperatures,  recollecting  that  P  is 
less  than  unity  so  that  logP  is  negative ; 

.'.     i  oc  ,  Antilog  n. 

When  it  is  required  to  find  the  actual  amount  of  light  emitted  hy 
a  body  it  is  necessary  to  find  either  the  value  of  Iq  or  P,  Iq  being  the 
intensity  of  the  light  emitted  by  the  lamp  through  the  1  cm.  hole 
when  no  paper  is  interposed. 

For  an  example  let  us  suppose  that  at  +  15°  C.  the  light  of  the 
photometer  lamp  had  to  be  redueed  by  putting  on  seven  papers  until 
the  maximum  brightness  of  the  phosphorescing  substance  was  equal 
to  it.  By  always  starting  work  from  normal,  the  lamp  can  easily  be 
got  the  same  brightness  by  comparing  it  with  the  brightness  of  the 
substance  phosphorescing  at  15°  G. 

To  find  a  measure  of  the  relative  brightness  of  a  substance  phos- 
phorescing at  +  15°  and  +  100°;  if  at  -f  100°  13  papers  had  to  be 
interposed  in  addition  to  the  7  at  +  15°  before  the  brightness  was 
reduced  to  the  brightness  of  the  phosphorescing  body,  it  is  necessary 
to  find  the  antilog  of  7  and  20,  and  the  reciprocals  of  these  antilogs 
will  be  a  measure  of  the  relative  brightness  of  -1-15°  and  +  100° 
respectively.  These  may  of  course  be  plotted  to  any  convenient 
scale. 

With  regard  to  the  manner  in  which  the  bodies  under  observation 
were  heated  and  cooled,  I  may  observe  that  GO2  alone  and  in  conjunc- 
tion with  sulphuric  ether  were  the  only  cooling  agents  used ;  with 
these  the  temperatures  of  -  40°  and  -  80°  were  obtained.  The  tem- 
peratures between  normal  and  +  100°  were  obtained  by  immersing 
the  body  contained  in  a  nickel  basin  about  one  inch  and  a  quarter 
deep  and  an  inch  wide  at  the  top,  in  heated  water.  A  thermometer 
dipped  into  the  water,  and  when  the  brightness  of  the  photometer 
was,  by  trial,  got  equal  to  that  of  the  body  phosphorescing  its  maxi- 
mum, the  thermometer  was  read.  A  large  volume  of  water  was  used 
and  the  vessel  was  surrounded  with  several  layers  of  felt,  so  the  tem- 
perature kept  fairly  constant ;  but  at  all  events  the  error  arising  from 
misreading  in  temperature  would  only  have  been  trifling  when  com- 
pared with  those  due  to  the  photometer  reading. 

Considerable  difficulty  arose  in  getting  a  suitable  means  of  raising 
the  temperature  above  100°.  Mercury  was  at  first  tried,  but  the 
vapour  got  over  everything,  and  besides  being  injurious  to  breathe 
was  injurious  to  the  instruments.  Glycerine  was  also  tried  without 
success,  as  also  were  several  other  organic  compounds.     Finally  fusible 
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alloys  were  tried  and  were  found  very  Buitable ;  an  alloy  consisting  of 
3  parts  of  bismuth,  3  parts  of  lead,  and  1  part  of  tin  was  used. 
This  latter  alloy  was  melted  in  a  nickel  yessel ;  in  this  a  smaller 
nickel  vessel  containing  the  substance  for  observation  was  immersed 
and  covered  up  with  a  piece  of  cardboard  in  which  there  was  a  hole 
the  same  size  as  that  in  the  photometer.  Through  this  hole  the  light 
from  the  sparks  fell  on  the  substance  and  the  light  emitted  by  the 
latter  reaches  the  eye.  A  thermometer  is  also  immersed  in  the  melted 
alloy.  To  read  this  thermometer  in  the  dark  a  small  glow  lamp  is  so 
arranged  as  to  throw  a  beam  of  light  along  the  stem,  and  can  be 
moved  so  as  to  illuminate  any  part  of  the  column  of  mercury  that  may 
be  necessary. 

When  a  phosphorescing  substance  has  been  heated  and  cooled  ever 
so  often,  so  long  as  it  has  not  been  decomposed,  the  maximum  inten- 
sity of  the  light  emitted  at  the  same  temperature  is  the  same,  although 
the  time  which  the  substance  takes  to  reach  its  maximum  brightness 
may  vary  somewhat ;  only  two  exceptions  to  this  have  as  yet  been 
observed,  and  it  is  doubtful  whether  these  are  true  exceptions  or  not, 
inasmuch  as  the  physical  structure  of  the  substance  may  have  altered. 

The  fluorides  of  barium  and  strontium,  after  being  heated  for  the 
first  time  to  a  temperature  of  about  700^  C,  phosphoresce  more  bril- 
liantly than  before  being  heated.  But  if  they  are  heated  again  ever 
so  often,  they  do  not  appear  to  phosphoresce  more  brilliantly  than 
they  did  after  the  first  heating.  Of  many  other  substances  examined 
the  only  difference  observed  after  being  heated  was  that  they 
reached  their  maximum  brightness  sooner  than  they  did  before  they 
were  heated.  The  difference  in  time  was  however  only  a  second  or 
two.  I  have  failed  to  observe  any  difference  in  the  structure  of  the 
barium  or  strontium  fluorides  under  a  microscope  before  and  after 
heating ;  but  if  we  suppose  that  the  crystals  increase  in  size  when 
heated,  it  is  obvious  that  the  substance  would  phosphoresce  more 
brilliantly  when  the  crystals  were  larger.  As  the  crystals  were  very 
minute,  not  distinguishable  under  the  microscope,  it  is  quite  possible 
for  them  to  increase  in  size  without  the  increase  being  observed,  as 
the  crystals  are  massed  together  very  closely. 

On  Plate  YII.  are  shown  six  curves,  three  of  which  were  plotted 
from  the  calculated  antilogs,  and  three  others,  which  have  broader  lines 
were  plotted  from  these  antilog  curves,  and  are  reciprocal  to  them. 
These  latter  three  give  some  idea  of  the  manner  in  which  the  intensity 
of  the  light  from  the  phosphorescing  substances  vary.  It  will  be  seen 
that  a  specimen  of  strontium  sulphide  (c)  has  ceased  to  phosphoresce 
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before  the  calcium  sulphide  (a)  had  reached  its  maximum ;  also  that 
calcium  sulphide  seems  to  have  a  larger  range  of  temperature  over 
which  it  phosphoresces  than  strontium  sulphide.  The  specimen  of 
barium  sulphide  (b)  has  not  reached  its  maximum  at  -  80°,  when  the 
other  two  substances  have  greatly  diminished  in  brightness. 

The  following  are  the  results  of  experiments  from  which  the 
curves  (a)  for  calcium  sulphide  were  plotted : — 


No.  of 
Papen. 

No.  +  16. 

Antilogof 
No.  +  16 

+  288° 

13-0 

•86 

73-6 

230° 

90 

•60 

398 

194° 

6-8 

•453 

28-4 

139° 

6-3 

•42 

26-4 

96° 

7-0 

•46 

29^3 

49° 

7-5 

•50 

1-6 

+  16° 

8-0 

•53 

34-0 

-40° 

100 

•66 

46^4 

-80° 

11-3 

•753 

667 

The  number  of  papers  was  divided  by  15  to  make  the  curve 
plottable«  and  the  antilogs  there  given  have  been  multiplied  by  10 
for  the  same  reason.  From  the  antilogs  given  here  a  curve  was 
plotted,  and  from  this  curve  once  obtained,  the  reciprocal  curve  was 
afterwards  plotted ;  this  was  done  in  the  case  of  each  substance. 

The  great  difficulty  in  making  observations  is  working  the 
photometer,  and  on  account  of  the  errors  arising  from  this  source 
these  curves  are  only  approximate.  I  have  tested  them  in  several 
ways.  Thus  when  a  curve  is  drawn,  by  making  an  observation  and 
seeing  if  it  agrees  with  the  curve,  we  have  an  excellent  test,  and  I 
have  found  the  observation  falls  usually  a  trifle  too  low.  A  difference 
of  one  paper  interposed  makes  a  very  considerable  difference  in  the 
plotted  curve,  and  it  is  very  hard  to  judge  to  less  than  one  paper. 

With  reference  to  the  curves,  a  is  that  for  calcium  sulphide ;  b  for 
barium  sulphide,  and  c  for  strontium  sulphide ;  the  corresponding  small 
letters  indicate  the  antilog  curves  from  which  the  intensity  curves  were 
plotted. 
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XVI. 

THE  DISTBIBTITION  OF  "  CROMLECHS "  IN  THE  COIEN^TY 
OF  CLARE.    Bt  THOMAS  JOHNSON  WESTROPP,  M.A. 

(Plates  VIII.,  IX.,  am  X ) 

[Read  Mat  24,  1897.] 

The  great  gronp  of  Cromlechs^  in  the  county  of  Clare  lies  (with  the 
exception  of  scarcely  half  a  dozen  examples)  within  an  extensive 
district,  40  miles  long  by  10  wide,  running  in  a  south-easterly  direc- 
tion, from  the  sea  coast  to  the  eastern  border.  The  Cromlechs  are  not 
only  numerous  in  the  hills  (as  might  be  expected),  but  also  in  the 
level  country  of  Magh  Adhair,  probably  the  longest  cultivated  and 
inhabited  plain  in  the  county.  Some  115  exist  or  are  known  to  have 
recently  existed. 

The  oldest  traditions  preserve  no  record  of  any  territorial  division 
corresponding  to  this  long  strip  of  country.  When  the  Dalcassians 
burst  into  the  present  county  of  Clare '  in  the  last  half  of  the  fourth 
century,  they  are  said  to  have  found  the  lands  occupied  by  various 
Firbolgic  tributaries  of  the  kings  of  Connaught. 

ISrst^  the  people  of  Tradraighe  or  Tradree,  who  held  a  nearly 
square  district  in  the  angle  formed  by  the  Fergus  and  Shannon, 
bounded  to  the  north  and  east  by  the  "  Gissagh  "  (Rine),  which  flows 
past  the  friary  of  Quin,  and  the  "  Owen  na  Ceamaigh,**  which  washes 
the  walls  of  Bunratty  Castle.  This,  as  first  subdued,  seems  to  have 
formed  the  mensal  land  of  the  princes  of  Thomond,  down,  perhaps,  to 
Donchad  Cairbrech  O'Brien,  after  whose  death  in  1242  it  was  held  at 
iQtervals  by  English  grantees,  De  Musegros  and  the  three  De  Clares. 
Its  mensal  character  may  explain  the  strenuous  endeavours  of  Brian 
Boru  to  recover  it  from  the  Danes;  also  its  grant  to  De  Musegros 

^  I  use  this  variant  and  controverted  term  to  cover  all  the  varities  of  primitive 
stone  structures  confused  under  that  title  on  our  maps,  and  under  the  term  Labba 
Diarmada  by  the  peasantry. 

»  Not  IcQown  as  "Thomond"  till  after  their  conquest.  The  older  "  Thomond  *' 
was  probably  eastern  Limerick  and  northern  Tipperary. 
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by  the  ICnglinh  Gorenunent,  and  that  hy  King  Brian  Boe  O'Brien  to 
ThoBoas  de  Glare  in  1276.  Its  importance  is  &rther  marked  by  the 
enonnoos  triple  stone  forts  at  Koghane  and  Langough.' 

Ssnmily^  the  inhabitants  of  Magh  Adhair,  once  extending  from 
the  Fergos  neariy  to  Tnlla,  possessing  the  great  forts  of  Caherealla 
and  Cahciwhanghnessy,  the  moond  of  Inangoration,  and  some  SO 
cromlechs. 

Tkiriljff  an  ill-defined  district^  extending  along  the  eastern  and 
northern  borders,  including  Slieve  Bemagh,  Slieve  Aughty,  the  parish 
of  Inchicronan,  and  the  greater  part  of  the  baronies  of  Inchiqnin  and 
Islands ;  of  its  earlier  occupants  nothing  certain  is  known,  only  yagae 
legends  abont  the  Tuatha  De  Danaan.  Most  of  it  was  held  by  the 
Dalcasaians  (the  Hybloid,  Hycaisin  and  Kinel  Fermaic),  when  its 
history  commences.  On  its  Galway  border  lay  Lughid  (Ath  na 
Luchaid)  the  farthest  limit  of  the  Dalcassian  Kingdom,  and  doubtless 
the  site  of  some  disastrous  battle,  as  suggested  by  the  curious  *'  pro- 
hibition "  laid  on  the  King  of  Connaught :  "  In  a  speckled  cloak  let 
him  not  go  to  the  Heath  of  Luchaid  in  Dal  Chais.'  "  It  contains 
some  20  cromlechs. 

Fourthljf,  the  mountainous  tract  of  the  Gorcomroes,  said  to  have  been 
held  by  the  Fifbolgs  of  Irgus,  Dael,  and  Ennach,'  but  was  possessed 
in  historic  times  by  the  offshoots  of  Glan  Bory — ^the  O'Gonors  and 
O'Loughlins.  It  contains  some  40  cromlechs  and  several  hundred 
stone  forts,  including  the  great  cahers  of  Ballykinvarga  and  Gaher* 
commane. 

Loitfy,  the  angle  formed  by  the  sea  and  the  Shannon,  Gorcovaakin, 
first  held  by  the  Martini  (a  large  Firbolg  tribe,  who  also  appear 
round  Emly  in  the  ninth  century),  and  then  by  the  race  of  Gairbre 
bhascaoin,  whence  its  later  name  was  derived.  It  only  possesses  one 
cromlech,  that  of  Kiltumper. 

Most  of  the  existing  structures  are  small  box-like  cists  tapering 
and  often  sloping  towards  the  east,  the  cairns  and  mounds  in  which 
at  any  rate  many  were  embedded  being  now  nearly  removed.  A 
few  long  graves  of  several  chambers  occur  at  intervals  over  all  the 
district,  and  a  few  small ''  demi  dolmens  "  round  Tulla.  An  interest- 
ing type  of  stone  enclosure  is  found  at  Glooney  and  Dooneen,  north  of 
Quin. 

>  See  Journal  Boyol  Society  of  Antiquaries  of  Ireland,  1898,  p.  281 ;  1896, 
p.  146. 

>«'BookofBight8,"p.  21. 

3  Dindeeanchas  (''Bevue  Geltique,"  1894,  p.  479). 
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Two  littB  have  already  been  publiahed  by  Hiss  Stokes.  The  fint  in 
''Early  Christian  Architecture  of  Ireland  "  (1878),  p.  146.  Gragbally* 
oonneU  (Barren,  No.  11);  Coolamore  (Barren,  No.  3);  Knockalassa 
(Inohiquin,  No.  19) ;  Kiltamper  (Clonderlaw,  No.  1) ;  Bally  cum  marga 
(Gorcomroe,  No.  3);  Gaher  mac  crasbeen  (Corcomroe,  No.  1);  Kil- 
naboy ;  Commons  North  (Inchiqoin,  No.  4) ;  Knooknaglaise  (perhaps 
No.  1) ;  Teeshagh  (ditto,  No.  3),  and  ShaUee.  In  this  list  the  last  was 
a  cairn,  and  no  cromlech  has  existed  at  Kilnaboy  since  at  any  rate  1839. 

The  second  is  in  ''Revue  Arch6ologique,"  1882,  pp.  19-21. 
Inchiquin,  Shallee,  Inaghbridge,  Kilfenora  (Baile  cinn  marga),  Kilna- 
bow  (Ballyganner,  Barren  27,  Reabacan,  Oiant's  Grave,  Coteen, 
Know  na  glaise,  Leaba  na  glaise),  Oaghtmama.  There  are  actually 
none  at  Inchiquin,  Inaghbridge,  Kilnaboy,  and  Oaghtmama.  Leaba  na 
glaise  is  the  "  Teeshagh ''  of  list  No.  1.  Neither  list  names  one  oat 
of  over  sixty  examples  east  of  the  Fergus. 

I  cannot  hope  that  my  own  list  will  prove  complete,  for  many 
more  cromlechs  doubtless  exist  in  cairns,  in  lonely  thickets  and  among 
abnost  impassable  crags ;  but,  as  it  is  founded  on  local  examination, 
undertaken  in  some  instances  for  the  Ordnance  Survey  (and  thus  also 
in  return  gaining  much  information  from  that  body),  I  hope  to  record 
accurately  the  main  lines  of  distribution  and  the  principal  groups.  I 
only  describe  a  few  good  examples  of  the  leading  types  of  these 
monuments. 

1.  Balltoavkkb  (sheet  9,  Ordnance  Survey,  6  inches  to  1  mile). 
These  townlands  contain  an  interesting  group  of  remains,  lying  about 
three  miles  N.  W.  of  Kilfenora  on  a  deserted  craggy  plateau.  Starting 
from  the  hamlet  of  Noughaval,  which  possesses  a  venerable  church, 
parts  of  which  are  as  old  as  the  tenth  century,  we  pass  the  fine  stone 
fort  of  Cahercuttine,  with  an  interesting  gateway  and  stairs,  com- 
manding a  glimpse  of  Liscannor  bay  and  castle  through  a  gap  in  the 
hills ;  close  beside  it  lie  two  broken  dolmens,  a  cairn,  and  one  of  those 
puzzling  structures  like  a  miniature  caber,  24  feet  in  diameter,  enclos- 
ing a  small  souterrain.  Four  other  stone  "  forts  "  lie  along  the  ridge 
in  line.  Turning  eastward  from  Cahemaspekee,^  we  meet  two  more, 
one  enclosing  a  slab  hut,  and  finally  reach  the  objects  of  our  search. 

The  first  consists  of  three  compartments,  but  the ' '  eastern  "  is  nearly 
defaced.  Its  ''southern"  side  lies  N.  N.  E.  and  S.  S.W.;  the  "western" 
room  measures  8  feet  x  6  feet,  its  entrance  is  flanked  by  pillars  5  feet 

^  It  is  alao  in  line  with  the  great  forta  of  Bally kinvarga  and  Doon.  This  linear 
arrangement  alao  occutb  in  Scotland  (Froc.  Soc.  Ant.  Scotland,  1890-91,  p.  203). 
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high,  the  roof  slabs  have  split  and  fallen,  but  when  perfect  the  pillars 
overtopped  them  by  at  least  a  foot.  The  central  chamber  is  5  feet 
6  in.  long  by  6  feet,  and  has  similar  pillars  to  its  northern  door ;  they 
are  6  feet  high,  and  rose  2  feet  above  the  roof,  forming  a  trilithon,  of 
which  the  lintel  has  fallen.  There  was  an  outer  facing  of  slabs,  the 
spaces  between  these  and  the  sides  having  been  packed  with  small 
stones  and  clay.    (Plate  X.,  fig.  1). 

Eastward  lies  the  fort  Caheraneden  with  a  'jfosleac"  or  slab 
hnt,  whence  a  straight  road,  made  by  removing  the  top  layers  of 
the  crags,  runs  south  to  the  second,  a  fallen  cromlech,  the  north 
and  top  slabs  are  each  about  9  feet  8  by  6  feet  8.  A  third 
stands  inside  a  nameless  caher  with  its  west  end  embedded  in 
the  rampart ;  it  tapers  from  7  feet  at  the  west  to  4  feet  east,  and 
consists  of  three  side  slabs,  the  southern  13  feet  8  inches  long  ;  the 
top  has  been  broken  into  five  fragments,  probably  by  fire.  A  fourth 
(very  perfect)  stands  in  the  wreckage  of  a  cairn.  It  is  a  small  cist  of 
four  stones,  the  east  end  being  open.  The  south  side  lies  W.  N.  W. 
and  E.  S.  £. ;  the  N.  and  S.  sides  measure  respectively  1 1  feet  5  inches 
and  12  feet  7  inches,  while  the  top  slab  is  13  feet  long  and  7  feet  8 
inches  broad,  it  has  two  channels  in  its  upper  surface,  probably 
waterwom.  A  fifth,  of  exceptional  size,  crowns  the  hill  (above 
Ballyganner  castle  in  its  surrounding  caher)  and  forms  a  very  conspi- 
cuous landmark,  its  top  slab  has  numerous  little  basins  a  few  inches 
across,  possibly  like  the  '*  marmites  du  diable "  in  the  dolmens  of 
Brittany,  once  used  for  offerings  of  butter,  &c.,  to  the  spirits  residing 
in  the  dst,  and  the  ''  elf  mills ''  described  by  Dr.  Montelius  as  occur- 
ring in  the  top  slabs  of  Swedish  cists.  The  south  side  measures 
18  feet  6  inches  long  by  7  feet  8  inches  ;  its  north  is  17  feet  4  inches 
long ;  it  tapers  eastward  from  9  feet  7  inches  to  6  feet  2  inches.  The 
top  slab  when  perfect  must  have  measured  1 1  feet  by  20  feet. 

Addboon^  (sheet  18  in  Mo3rree  Commons). — A  singular  monument 
of  five  stones,  apparently  a  chamber,  6  feet  6  inches  by  5  feet,  with 
parallel  sides,  lying  east  and  west.  (Plate  IX.,  fig.  4).  Within  it 
two  large  blocks  are  set  (the  western  askew),  dividing  it  into  two 
cells,  the  north-west  triangular,  the  eastern  of  a  lozenge  shape,  about 
6  feet  by  3  feet.     The  northern  *' insertion"  is  9  feet  8  iQches  high. 


^  Addroon,  Corbehagh,  Tyredagh,  and  Caherloghan  cromlechs  are  not  marked  on 
the  six-inch  Ordnance  Survey.  Mr.  Borlase's  "  Dolmens  of  Ireland  *'  contains  a 
view  of  Knockeen  dohnen,  county  of  Waterford  (p.  61).  Addroon,  when  perfect, 
must  have  closely  resembled  this  monument. 


546 


Proceedings  of  the  Royal  Irish  Academy. 


the  other  only  3  feet ;  the  sides  are  most  uneqaal  in  height,  heing, 
north,  6  feet  4  inches ;  south,  5  feet;  and  east  13  inches.  A  large 
slab  is  so  balanced  on  the  south  side  that  its  inner  end  presses 
upwards  against  the  north  '*  insertion." 

CoBBSHAOH  (sheet  19),  on  the  hills  near  Dromandoora.  I  notice 
it  to  correct  the  very  inaccurate  sketch  of  a  curious  rock-carving  near 
it/  which  appeared  in  our  ProeeedingB.  This  is  cut  on  a  naturally- 
polished  surface  (^  the  native  rock,  and  is  a  curious  arrangement  of 
two  frets,  the  lower  ends  curved,  the  upper  forming  spirals,  the  outer 
edge  cut  straight  into  the  rock,  and  the  bands  slightly  rounded.  A  cross 
and  '*I.H.S."  have  been  rudely  cut  below  it 
in  recent  years.  South  from  this,  on  the  native 
rock  near  the  brow  of  the  hill,  the  outline  of  a 
foot  has  been  incised ;  it  points  southward. 

The  lower  cromlech  is  very  perfect ;  a  cham- 
ber 8  feet  2  inches  wide,  tapering  eastward 
from  6  feet  5  inches  to  3  feet  3  inches ;  the 
sides  project  3  feet  farther  east,  where  they 
are  1  foot  8  inches  apart.  It  is  formed  of  7 
blocks  of  purple  conglomerate  (2  each  in  the 
sides  and  the  west  end,  and  one  to  the  east), 
and  a  top  slab,  sloping  eastward,  1 1  feet  long, 
and  from  8  feet  2  inches  to  2  feet  2  inches 
wide.  These  remains  will  be  marked  on  the 
new  survey  maps,  as  I  called  the  attention  of 
Captain  Sloggett,  b.s.,  to  their  existence. 

Cloonst  (sheet  34). — Two  *' giant's  graves*' 
in  the  demesne  of  Mr.  Kail.  The  eastern  had 
two,  if  not  three  rings  greatly  defaced,  the 
largest  block  being  12  feet  6  inches  by  8  feet 
by  2  feet.  The  western  consists  of  an  oblong  enclosure  (30  feet  N. 
and  8.,  11  feet  E.  and  W.),  its  longer  sides  lying  N.N.W.  and  E.S.E., 
and  the  angles  cut  off.  It  is  formed  by  double  rows  of  slabs,  the 
interspace  packed  with  field  stones ;  it  stands  on  a  low  moimd  near  a 
stream.     (Plate  X.,  fig.  2.) 

Ttbbdagh  (sheet  27). — A  'Uong  cromlech'*  of  five  compartments. 
Its  north  side  lies  N.N.E.  and  8.8.W.  It  tapers  from  7  feet  6  inches 
to  6  feet  6  inches  in  20  feet.  It  lies  in  a  little  valley  bounded  on  the 
east  by  low  cliffs.    The  western  end  overhangs  a  small  stream ;  both 


^  Proo.  E.I.A.,  vol.  X.,  p.  441. 
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eadfl  and  the  roof  slabs  have  fallen.  It  was  probably  covered  with 
earth.^  In  Tyredagh  demesne  a  large  cromlech  of  the  usual  type  stands 
in  the  farmyard,  a  small  earth  ring  in  the  garden,  and  a  pillar  stone 
9  feet  by  5  feet  near  the  gate ;  they  are  preserved  by  the  Gore  family. 

Cahbuloghan  (sheet  84). — A  group  of  three  small  **demi-dolmens" 
near  Moymore  Bridge.  Each  consists  of  a  slab,  its  east  end  supported 
by  another  stone.  The  top  slabs  measure  respectively  6  feet  by  6  feet 
8  inches  by  12  inches,  7  feet  3  inches  by  4  feet  2  inches  by  18  inches, 
and  2  feet  3  inches  by  4  feet  by  12  inches.'  The  side  of  another  cist 
is  preserved  in  a  modem  wall.  A  fifth,  consisting  of  a  mined  cairn 
and  cist,  stands  in  a  grove  of  bushes  west  of  the  large  ''demi 
dolmen  " ;  while  the  top  slab  of  a  large  dolmen  remains  in  the  southern 
fields  of  the  townland.  It  has  been  set  up  on  edge  by  the  farmer  who 
removed  tlie  other  stones. 

Basin  Stokss. — A  few  examples  of  these  interesting  objects  occur 
near  prehistoric  sepulchres  in  the  county  of  Clare.  (1)  Near  Cappagh- 
kennedy  cromlech  lies  a  small  limestone  slab,  18  inches  by  12  inches, 
in  which  appears  five  little  cups,  about  2  inches  in  diameter.  Three  are 
complete,  and  ground  smooth  ;  two  have  been  commenced,  and  picked 
with  some  pointed  instrument.  (2)  Near  the  mound  of  Magh  Adhair, 
one  already  described  in  our  Proceedings.^  (Plate  IX.,  fig.  8.)  (3)  A 
round  basin,  12  inches  in  diameter,  in  a  block  of  yellow  sandstone 
lying  in  a  grove  in  Eiltanon  demesne,  near  the  only  remaining  block 
of  a  large  cromlech,  at  which  unbaptized  children  were  buried  till 
about  forty  years  ago.  (Plate  IX.,  fig.  2.)  (4)  A  round  basin  (IQ 
inches  diameter)  in  the  east  end  block  of  the  cromlech  in  Newgrove 
demesne.    (Plate  IX.,  fig.  1.) 

List  of  ''  Cbomlkchs"  in  the  Countt  of  Glabe. 

{Arranged  under  hanmies^  and  numbered  as  on  Plate  YIII.) 

BuKREN.— Ballycahill,  5.  Ballyganner  North,  23,  24,  25.  Bally- 
ganner  South,  26,  27.     Ballymihil,  9.     Ballyvaughan,  1.     Bemeens, 

^  Since  the  date  of  this  Paper,  Mr.  Borlase  has  published  my  plan  of  the 
Tyredagh  dolmen  ("  Dolmens  of  Ireland,"  vol.  i.,  pp.  87,  88).  He  has,  I  think, 
made  a  slight  error  in  concluding  that  the  sides  of  the  vest  **  giant's  grave,"  at 
Clooney,  ^'  meet  in  a  point "  to  the  north  (p.  82).  The  north,  like  the  south  end, 
was  nearly  straight  and  is  in  perfect  preservation. 

'^  In  the  Dindsenchas  (''Revue  Celtique,"  1894,  p.  286),  mention  is  made  of  a 
small  grave  of  two  stones,  3'  x  3^. 

3  Proc.  R.I.A.,  Series  III.,  vol.  iv.,  p.  66. 
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6,  7,  8  (three  in  line :  the  first  is  possibly  in  the  adjoining  townland 
of  Ballyallaban).  Gappaghkennedy,  17  (with  basin  stone).  Garran, 
29  (dst  in  a  cairn  near  the  church ;  funerals  still  go  round  it).  Goole- 
amore,  3,  4.  Graghballyconoal,  11,  12.  Deerpark  of  Lemeneagh,  28. 
Fanygalvan,  18,  19,  20  (three  in  line).  Faunaroosca,  2.  Mohera- 
moylan,  16.  Noughaval,  21,  22.  Poulaphuca,  10.  Poulnabrone, 
14,  15  (there  is  said  to  have  been  a  second,  but  I  am  very  doubtful). 
Eannagh  East,  13.     Total,  28  or  29. 

GoacoMBOB. — ^Ballykinvarga,  3.  Gahennaccrusheen,  1.  Gahermi- 
nane,  2  (the  ''  Kiltennan"  or  ''  Bally  kin  varga,''  in  the  Burren  list  of 
Mr.  Borlase.    Gloneen,  4  (near  border  of  Ballyganner  South).    Total,  4. 

IircHiQunr. — Addroon,  17  (in  Moyree  Gommons).  Ballycasheen, 
14  (a  *'  long  cromlech,"  the  "  Ballykissheen "  of  Hely  Button's  list. 
Gommons  North,  4,  5  (the  ''Gotteen"  of  Button).  Bromore,  18 
(others  are  said  vaguely  to  exist  in  the  thickets).  Gortlecka  (or  Ash- 
field),  15,  16.  Knockalassa,  19  (a  very  regular  cist  on  Mount  Gallan). 
Leanna,  6,  7,  8  (probably  the  '^  Reabachan"  of  Button,  if  he  does  not 
mean  Parknabinnia).  Parknabinnia,  9,  10,  11,  12,  13  (three  not 
marked  on  1839  survey).  Slievenaglasha,  3  (near  Teeskagh,  probably 
"  TuUyglashin"  of  Button).     Tullycommane,  1,  2.    Total,  18  or  19. 

IsLAin)8. — Gamelly,  1  (a  very  doubtful  example  ;  it  has  undergone 
a  rebuilding). 

GLOin>KBLAW. — Eilltumper,  or  Tumper's  grave,  1. 

BxjHRATTr  Uppek. — Ballyhickey  (at  Hazelwood),  9.  Ballyma- 
cloon,  18.  Ballymaconna  (at  Kilraghtis),  3.  Bally ogan,  4.  Gahera- 
phuca,  1.  Gaherloghan,  12  to  17  (a  group  of  four  small  semi-dolmens, 
included  in  Moymore  in  my  former  list,  followed  by  Mr.  Borlase,  is  in 
this  townland).  Glooney,  10  &  11.  Booneen,  7  (same  type  as  No.  10). 
Kilvoydan,  2.  Knappogue,  19.  Moananoe,  8.  By  lane,  5,  6  (5  is  a 
"  long  cromlech  ");     Total,  19. 

BuKBATTT  LowxB. — Balliuphunta  (at  Groaghane  Ghurch),  5. 
BaUysheenbeg,  4.  Brickhill,  6.  BromuUan,  2  (two  remain).  Kil- 
coman,  1  (has  a  large  incised  cross  on  top  slab).  Xnockalappa,  3. 
Total,  7. 

TvLLk  Upper. — Altoir  Ultach,  19.  Gappabaun,  23.  Gorbehagh 
or  Bromandoora,  21,  22  (near  rock  markings).  Gorracloon,  20. 
Kiltanon,  12  (with  basin  stone).  Mary  fort,  or  lismehane,  17.  Mil- 
town,  or  Ballymullen,  4  to  11  (five  destroyed  between  1840  and  1892). 
Moymore,  13  to  16.  Newgrove  or  Ballyslattcry,  3  (with  basin  stone). 
Roslara,  18.  Tyredagh  Upper,  1  (long  cromlech).  Tyredagh  Lower,  2, 
Tobergrania,  near  Altoirultach  (now  a  holy  well).     Total,  23. 
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TuLLA  LowxR. — ^Ardnataggle,  13  ('4ong cromlech").  Ardskeagh,  5. 
Ballykelly  (above  Kilseily  church),  10.  Bealkelly  Pardon,  2.  Clog- 
hoolia,  11.  Cloonyconrymore,  6,  7  (6  is  a  "long  cromlech"). 
Brummin,  4.  Elmhill,  1.  Formoylemore,  8.  Killokennedy,  3. 
Knockshanvo  (or  Xnockaphunta),  9.  Lackareaghmore,  12.  Total,  13. 
A  large  "  table  stone "  is  said  to  exist  near  the  river  in  the  fields 
south  of  O'Gallaghan's  mills. 


Note  addu)  is  Fhbss. 

Mr.  W.  Borlase,  in  "  Dolmens  of  Ireland,"  vol.  i.,  pp.  65-102, 
gives  illustrations  and  plans  of  the  following  in  the  county  of  Glare  : — 

BuKSXN. — Bemeens,  Ballyganner  South,  Ballykinvarga  (Caher- 
minane),  Deerpark  Cappaghkennedy. 

GoBOoicROB. — Gloneen. 

brcHiQuiK. — Tullycommane,  Slievenaglasha,  Leana  (two),  Com- 
mons North,  Farknabinnia,  Ballycasheen,  Enockalassa. 

BuiraiTTT  Upper. — Caheraphuca,  Caherloghan,  Kylane  (two), 
Knopogue. 

BuiTRATTT  LowsB. — Ballinphuuta. 

TuLLA  Upper. — Tyredagh  Upper  and  Lower,  Newgrove,  Miltown, 
Moymore  (three  reete  Caherloghan,  on  whose  border  they  lie), 
Bosslara,  Maryfort,  Dromandoora. 

TuLLA  Lower. — ^Ballykelly,  Formoylemore,  Cloonyconrymore. 

Mr.  Borlase,  in  his  list  of  dolmens,  records  for — 


Bttbren,   • 

23 

BiwRATTY  Lower 

7 

COROOMROS, 

2 

TxjLLA  Upper, 

21 

iKCHIQUIir, 

7 

„    Lower, 

12 

BuiTRAiTT  Upper, 

13 

CLOimERLAW, 

1 

2Q  2 
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XVII. 

DISCOVERT  OF  HUMAN  AND  OTHER  REMAINS,  WITH 
MATERIALS  SIMILAR  TO  THOSE  OP  A  CRANNOGE, 
HIGH  ABOVE  THE  PRESENT  VALLEY  OP  THE 
BLACKWATER  BETWEEN  LISMORE  CASTLE  AND 
CATHEDRAL,    By  R.  J.  USSHER. 

[ooionnriOATKD  bt  b.  p.  wbight,  m.d.] 

[Bead  April  26,  1897.] 

Lf  the  autumn  of  1891,  for  the  purpose  of  draining  the  town  of 
Lismore,  a  deep  trench  was  cut  along  the  road  leading  from  the  court- 
house to  the  bridge.  My  examination  of  this  cutting  resulted  in  the 
following  notes,  made  at  the  time,  with  slight  modifications : — In  the 
cutting  is  a  layer  of  peat  which  extends  north  and  south  of  the  turn- 
stiles leading  to  the  cathedral. 

In  this  and  in  the  adjoining  rubble  I  saw  several  oak  piles,  taper- 
ing to  a  long  point,  driven  at  intervals  of  several  feet. 

I  also  picked  up  among  the  rubbish  thrown  out  of  the  trench,  as 
well  as  out  of  the  matrix  of  peat  in  situ,  many  bones  of  ox,  pig,  goat 
or  sheep,  as  well  as  of  red  deer.  Of  the  latter  I  found  portions  of 
skulls  and  antlers,  and  saw  portions  of  antlers  and  tines  of  antlers  cut 
off  with  a  saw  with  one  clean  cut. 

I  picked  up  among  the  dihris  thrown  out  of  the  trench  a  bone 
object  which  I  believe  to  have  been  used  as  a  marrow  scoop,  similar 
to  those  I  have  often  found  in  raths.  One  of  the  tines  of  the  red 
deer  iu  the  possession  of  Mr.  L.  M.  Fitzgerald  had  the  surface  worn 
smooth. 

November  6M,  189L — ^At  a  depth  of  3  feet  6  inches  in  the  cutting 
a  little  way  to  the  south  of  the  wicket-gate  and  turnstiles  two  human 
skeletons  were  discovered,  of  which  I  obtained  the  crania  and 
several  other  portions  of  the  skeletons.  I  took  out  of  the  matrix  in 
the  trench  a  humerus,  os  innominatum  and  femur.  The  skeletons  lay 
together  without  any  cist  of  stones  or  wood,  in  dark  earth  beneath  a 
layer  of  peat  or  rushes,  timber,  and  stones  mixed  with  peat.  I  pre- 
served a  mass  of  material  like  rushes  or  other  stems,  and  a  slab  of 
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timber  that  I  took  out  from  over  the  skeletons.  The  stakes  that  had 
been  driven  into  the  peaty  stratum  were  imbedded  vertically  in  it. 

From  the  surface  of  the  road,  earth  with  stones  extended  to  a 
depth  of  two  feet.  The  peaty  stratum  and  dark  earth  containing  the 
skeletons  extended  eighteen  inches  deeper,  to  the  bottom  of  the  trench 
at  least. 

Near  the  wickets  a  great  assemblage  of  bones  of  oxen  had  been  dug 
out.  These  consisted  largely  of  lower  jaws  and  the  long  bones.  I 
selected  a  forehead  and  horns  of  the  ancient  flat  type,  also  broken 
crania  of  horse,  pig,  and  goat,  and  a  portion  of  a  skiUl  bearing  on  it 
the  bos  of  the  antler  of  a  red  deer.  I  was  given  a  tine  of  an  antler  of 
the  latter  by  one  of  the  workmen. 

These  are  the  species  of  animals  whose  remains  commonly  occur 
near  all  raths  and  crannoges  in  Ireland,  in  aU  at  least  tliat  I  have 
examined  in  the  counties  of  Waterford  and  Cork. 

There  were  some  large  pieces  of  oak  (?)  timber  in  the  cutting.  I 
heard  of  a  piece  of  metal  found  in  the  cutting,  but  thrown  away. 
Mr.  Stokes,  the  contractor  who  executed  the  works,  said  that  oystei- 
shells  had  been  found  in  it. 

Near  the  entrance  of  the  Castle  avenue  I  saw  a  quantity  of  the 
burned  stones  and  black  earth,  that  indicate  an  ancient  cooking  place, 
thrown  out  of  the  trench. 

Near  this  some  human  remains  that  I  did  not  see  had  been  found 
at  no  great  depth. 

We  have  in  this  And  the  usual  indications  of  an  Irish  camp  or 
settlement ;  but  if  the  layer  of  rushes  and  peat,  with  pointed  oak 
piles  driven  in  vertically,  are  to  be  taken  as  remains  of  a  crannoge, 
great  changes  must  have  taken  place  in  the  configuration  of  the 
district :  a  crannoge  could  only  have  existed  in  a  lake  basin,  but  at 
the  present  day  the  ground  slopes  down  rapidly  from  the  site  of  the 
discovery  to  the  deep  Blackwater  valley  some  sixty  feet  below.  Con- 
sequently if  a  lake  had  formerly  existed  (as  the  peat  indicates)  the 
present  river- valley  could  not  have  been  excavated,  and.  must  have 
been  a  thing  of  subsequent  formation  from  natural  causes. 

It  would  be  well  to  have  the  spot  examined  in  detail  by  a  qualified 
geologist. 
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XVIII. 

ON  SOME  HUMAN  REMAINS  RECENTLY  DISCOVERED 
NEAR  LISMORE.  Br  D.  J.  CUNNINGHAM,  M.D.,  F.R.S., 
AVD  C.  R.  BROWNE,  M.D. 

[Baad  Afbil  26,  1897.] 

The  remainB  described  in  this  Paper  were,  some  time  ago,  dug  up 
during  the  progress  of  some  drainage  works  at  Lismore,  in  what 
appeared  to  have  been  a  crannoge,  and  were  forwarded  to  the  Anthro- 
pological Laboratory,  Trinity  College,  by  the  discoyerer,  Mr.  R.  J. 
Ussher,  who  has  described  the  natore  of  the  sepulture  and  the  cir- 
cumstances of  the  find  in  the  previous  Paper.  The  bones  which 
are  of  a  reddish-brown  colour  from  the  nature  of  the  soil  in  which 
they  have  lain,  and  brittle  from  loss  of  animal  matter,  present  many 
points  of  interest.  They  appear  to  have  belonged  to  two  indi- 
viduals ;  one  a  female  of  small  stature  and  about  middle  age,  the  other 
a  young  man  somewhat  above  the  middle  height  and  of  considerable 
muscular  development. 

The  remains  submitted  to  us  for  examination  consist  of  a  cranium, 
a  mutilated  calvarium,  an  inferior  maxilla,  right  scapula  and  humerus, 
two  radii,  two  ulned,  a  complete  pelvis,  a  much  mutilated  os  innomi- 
natum,  three  lumbar  vertebras,  and  two  left  femora. 

The  bones  belonging  to  each  subject  are  as  follows : — No.  1  (the 
female).  Cranium,  right  scapula,  right  humerus,  part  of  the  left 
08  innominatum,  the  left  femur.  No.  2.  Part  of  the  cranial  vault, 
consisting  of  os  frontis,  and  both  parietals  with  a  smaU  epactal,  the 
mandible,  bones  of  both  forearms,  the  pelvis  (the  sacrum  a  good  deal 
broken),  the  left  femur  and  the  first  three  lumber  vertebrae. 

No.  1.  Cranium, — This  is  well  shapen  and  of  a  high  type,  and 
evidently  that  of  a  female  of  middle  age.  It  is  moderately  brachy- 
cephalic  (index  80*8),  and  of  small  size,  its  cubic  capacity  being  only 
1295  cubic  centimetres.  The  forehead  is  broad  and  upright,  the 
frontal  eminences  fairly  well  marked,  and  the  vertex  flattened.  The 
glabella  and  superciliary  ridges  are  well  developed  for  a  female,  and 
the  mastoid  processes  are  small.  The  sutures  are  complex  (No.  4 
Broca),  but  to  a  large  extent  obliterated,  the  spheno-parietal  sutures 
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being  entirely  closed,  and  the  sagittal  obliterated  from  the  lambda  • 
to  the  obelion. 

The  face  is  broad,  with  oblong  megaseme  orbits  set  somewhat  far 
apart ;  the  nose  is  platyrhine.  All  the  teeth  were  present  at  time  of 
death,  with  the  exception  of  the  second  molar  on  the  right  side,  which 
had  been  gone  for  some  time,  as  the  socket  was  absorbed.  They  are 
sound,  but  very  much  worn  on  the  crowns,  as  is  usually  the  case  in  the 
teeth  of  ancient  Irish  crania.  This  attrition  may  be  attributed  to  the 
tough  a  nd  gritty  nature  of  the  food. 

The  cranium  is  in  good  condition,  though  brittle,  and  has  only  one 
mutilation,  a  triangular  depressed  fracture,  40  mm.  long  by  29  mm. 
wide  at  the  base  above,  and  somewhat  encroaching  on  the  upper  border 
of  the  right  orbit.  This  fracture  appears  to  have  been  caused  by  some 
injury  inflicted  in  the  course  of  excavation. 

When  examined,  the  cranium  was  found  to  contain  a  globular 
pellet,  5  or  6  centimetres  in  diameter,  which  proved  to  be  portion  of 
the  cerebellum,  covered  by  a  thick  coating  of  a  black,  oily-looking 
earth,  which  was  with  difficulty  removed  from  the  cheese-Hke  brain 
substance. 

It  was  found  necessary  to  divide  this  pellet  into  four  parts  in 
order  to  allow  of  its  removal  from  the  cranial  cavity  through  the 
foramen  magnum;,  and,  on  examination  of  the  cut  surfaces,  it  was 
evident  that  the  portion  of  brain  preserved  was  part  of  the  cerebellum. 
The  folia  and  fissures  were  easily  distinguishable.  The  four  parts  of 
the  pellet  were  hardened  in  alcohol,  embedded  in  celloidin,  and  cut. 
They  cut  with  extreme  ease,  and  sections  of  almost  any  degree  of 
thinness  could  be  obtained,  but  the  result  was  in  a  measure  unsatis- 
factory. The  fissures  and  folia  could  'still  be  made  out  in  the  sections, 
but  not  so  clearly  as  in  the  mass.  By  no  method  of  staining  could 
any  details  of  minute  structure  be  detected.  The  constituent  parts  were 
broken  up  into  an  indistinguishable  mass. 

Scapula, — This  bone  is  very  light  and  fragile :  the  coracoid  process 
has  been  broken  off :  the  supra-scapular  notch  is  large.  The  measure- 
ments and  indices  are  : — 


Length, 

152  mm. 

Breadth,          .... 

.         .           97   „ 

Breadth  index. 

.         .        63-8    „ 

Infra-spinous  length, 

.         .         109    „ 

„           index. 

.         .        88-9    „ 

The  humerus  is  rather  slender,  and  has  slight  muscular  markings. 
It  is  not  perforated.     Its  length  is  317  mm. 
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Os  infuminatum. — The  left  os  innominatam,  sole  remnant  of  the 
pelvis  of  this  skeleton,  is  so  extensively  broken  that  there  is  not  enough 
of  it  left  to  give  definite  points  for  measnrement. 

Femur. — The  left  femur  measures  428  mm.  in  length,  and  is 
remarkable  for  the  prismatic  shape  of  its  shaft,  which  is  so  marked  as 
to  justify  this  specimen  being  classed  as  an  example  of  pilaster  femur. 
The  neck  of  the  bone  is  set  at  nearly  a  right  angle  to  the  shaft. 

Condusiom. — Judging  from  the  shapes  and  markings  of  the 
cranium  and  other  bones,  this  subject  would  seem  to  have  been  a 
female  of  from  45  to  50  years  of  age.  In  the  absence  of  both  segments 
of  either  the  upper  or  lower  limb,  the  stature  had  to  be  calculated 
from  the  lengths  of  the  femur  and  of  the  humerus.  Taking  the  length 
of  the  femur  to  be  27*4  per  cent,  of  the  stature,  as  given  in 
M.  Topinard's  Tables,  the  stature  would  be  1*562  m.,  or  about 
6  ft.  H  ^-  I^  ^^^  stature  is  calculated  from  the  length  of  the 
humerus,  nearly  the  same  result  is  obtained,  viz.  1*575  m.,  or 
5  ft.  2  in. 

No.  2.  Cranium. — There  is  not  enough  of  the  brain-case  of  this 
subject  left  to  afford  the  actual  cranial  indices;  but  judging  from 
what  remains  the  cranium  would  seem  to  have  been  brachycephalic, 
like  that  of  No.  1,  but  probably  to  a  greater  extent.  The  bones  of 
this  specimen  are  very  thin  and  light,  and  the  sutures,  which  are  very 
complicated,  indicate  by  their  entire  freedom  from  any  trace  of  oblite- 
ration that  the  cranium  was  that  of  a  young  person. 

Mandible. — This  is  noticeable  for  its  great  inter-condyloid  width 
as  compared  with  its  length.  It  was  fractured  across  a  little  to  the 
left  of  the  symphysis  in  the  process  of  exhumation.  The  teeth  are 
I'ather  worn  on  the  crowns,  with  the  exception  of  the  third  molar  on 
each  side.  These  were  both  intact,  and  well  developed,  and  had  not 
been  long  erupted,  as  they  bear  no  marks  of  wear. 

Bones  of  the  forearms. — The  bones  of  the  forearms  differ  very 
slightly  from  each  other  in  size  and  characters.  Both  forearms  are 
pretty  long,  with  fairly  strong  muscular  markings  and  epiphyseal 
lines  not  fully  joined.  Radii. — The  right  radius  measures  263  mm. 
in  its  greatest  length,  or  250  mm.  between  its  articular  surfaces ;  the 
left  261  mm.  in  its  maximum  length,  or  249  mm.  from  articular  sur- 
face to  articular  surface.  Ulna. — The  same  slight  difference  existed 
between  the  ulnae ;  the  right  measuring  284  mm.  in  length,  or  280 
between  articular  surfaces;  the  left  282  mm.,  and  278  mm.  between 
the  same  points.    It  is  a  matter  for  regret  that  a  humerus  of  this 
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skeleton  was  not  found  along  with  the  bones  of  the  forearm,  as  from 
these  the  radio-humeral  index  could  have  been  obtained. 

The  pekis  is  almost  entire,  though  very  light  and  brittle,  the 
only  injury  it  has  sustained  being  the  loss  of  the  lower  part  of  the 
sacrum.  The  ilia  are  non-translucent,  and  but  slightly  expanded. 
The  Y-shaped  junction  of  the  three  primary  portions  is  quite  visible 
in  both  ossa  innominata  (especially  in  the  left  where  it  is  very 
evident),  and  the  epiphyses  are  marked  off  by  clear  boundary  lines 
from  the  rest  of  the  bones.  The  junctions  of  the  parts  of  the  sacrum 
are  not  fully  closed. 

The  measurements  of  this  pelvis,  when  set  up,  are — 


Breadth, 28/  )  ^      j  i.  •  j       ^^  », 

TT  •  i-i.  ««/>  I  Breadth  index,  76-7. 

Height, 220  )  ^ 

Breadth  at  anterior  superior  spines,  247 

,,        posterior        ,,  ,, 

„        ischial  tuberosities, 
Cotyloid  height. 


„      breadth, 
Obturator  height, 

,,       breadth. 
Transverse  diameter  of  cavity, 
Conjugate  „  „ 

Right  oblique  diameter, 
Left  oblique  ,, 

Intemar  intertuberal. 
Depth  of  symphysis, 

„       pelvic  cavity. 


138 

55 

57 

63 

40 

133 

105 

123 

128 

87 

54 

102 


(both  spines  broken). 

Obturator  index,  63*5. 
I  Pelvic  index,  78*9. 


The  above  given  measurements  were  all  taken  by  Sir  William 
Turner's  method.  The  pelvis,  from  its  shape  and  dimensions,  appears 
to  be  that  of  a  young  male  somewhat  above  the  middle  stature. 

Lumbar  vertebra. — Only  three  vertebrsB — the  first,  second,  and 
third  lumbar — ^were  received,  but  these  fortunately  were  in  good  con- 
dition.  They  belonged  to  a  young  person,  as  is  shown  by  the  non- 
obliteration  of  the  epiphyseal  lines.  The  measurements  of  these 
bones  are — 


1st  lumbar  vertebra  : — 
Anterior  height. 
Posterior     „ 


i  mm. 


31 


Vertebral  index 119-2 
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2iid  lumbar : — 

Anterior  height, 29  mm. 

Posterior      ,, 31     »i 

Vertebral  index, 106-0 

8rd  lumbar : — 

Anterior  height, 29  mm. 

Posterior     „ 27     „ 

Vertebral  index, 93*1 

The  composed  vertebral  index  obtained  from  these  three  vertebrae 
is  therefore  106*1. 

The  relation  which  these  figures  bear  to  those  of  the  average 
European,  and  especially  to  the  modem  Irish  spine,  is  a  very  dose 
one,  as  may  be  seen  from  the  following  figures.  ( Vide  No.  2  of  the 
Royal  Irish  Academy  '^  Cunningham  Memoirs.") 

Average  index  of  the  first  three  lumbar  vertebrae  : — 


43  Irish  males, 
22  Irish  females, 
76  "  Europeans," 
17  Australians, 
11  Negros,    . 


102*2  (maximum  114) 
98-5 
101-5 
110-6 
110-2 


The  sudden  fall  of  the  vertebral  index  of  the  third  lumbar  vertebra, 
as  compared  with  the  first  and  second,  is  fairly  common  in  Europeans, 
but  has  not  been  observed  in  Australian  or  Tasmanian  spines.  It  was 
noted  once  in  ten  Negro  males,  and  three  times  in  nine  Andaman  females. 

Femur, — The  femur  is  large  and  strong ;  its  shaft  is  prismatic  on 
cross-section,  tlie  linea  aspera  being  so  developed  as  to  constitute  the 
condition  known  as  '*  pilaster  femur."  A  trochanter  tertius  is  pre- 
sent, and  the  insertion  of  the  glutens  maximus  is  marked  by  a  deep, 
roughened  impression.  The  neck  of  the  bone  is  set  very  obliquely  to 
the  shaft.     The  length  of  the  bone  is  477  mm. 

Coneluatofu. — The  bones  of  this  subject  are  those  of  a  powerfully 
built  young  man,  of  between  twenty  and  thirty  years  of  age,  and  of 
a  stature,  as  calculated  from  the  length  of  the  femur  and  of  the  bones 
of  the  forearms,  of  about  1778  mm.,  or  5  feet  10  inches. 

The  skeletons  have  many  characters  in  common ;  the  crania  are 
in  both  cases  brachycephalic  and  of  the  same  type,  and  both  femora 
belong  to  the  class  of  pilaster  femur. 

The  points  telling  most  in  favour  of  the  antiquity  of  the  speci- 
mens, besides  the  nature  of  the  sepulture  and  surroundings  in  which 
they  were  found  and  the  friability  of  the  bones,  are  the  two  femora. 
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being  of  the  pilaster  type  so  irare  in  modem  Bpecimens,  and  the 
grinding  away  of  the  crowns  of  the  teeth,  a  character  commonly 
found  in  ancient  Irish  teeth. 

The  preservation  of  the  brain-matter  by.  the  action  of  peat  is  not 
unprecedented,  as  there  are  several  instances  on  record  in  which  brain- 
matter  has  been  so  preserved  in  crania. 


MeamremsnU  of  Cranium. 

Sex, F. 

Age, 

. 

.    Adult. 

Glabello-occipital  length. 

.     177 

Ophryo-occipital  length. 

.     175 

Maximum  breadth. 

.     143 

Minimum  frontal  breadth. 

90 

Bi-stephanic  breadth,  . 

.     113 

Bi-asteric  breadth. 

.     116 

Basio-bregmatic  height, 

.     129 

Frontal  longitudinal  arc, 

.     118 

Parietal  longitudinal  arc. 

.     120 

Occipital  longitudinal  arc,    , 

.     118 

Nasio-opisthial  are, 

.     356 

Foramen  magnum  length,    , 

32 

Basio-nasial  length,      . 

97 

Total  sagittal  circumference 

.     485 

Auriculo-nasial  radius, 

91 

Auriculo-bregmatic  radius. 

.     116 

Auriculo-bregmatic  arc, 

.     306 

Horizontal  circumference,    . 

.     507 

Cubic  capacity, 

.  1295 

Facial 

Nasio-alveolar  length, 

62 

Bi-zygomatic  breadth, 

.     126 

Bi-dacryc  breadth, 

24 

Basic- alveolar  length. 

93 

Auriculo-alveolar  length, 

96 

Bi-malar  breadth. 

.     113 

Nasal  length, 

48 

Nasal  breadth,     . 

28 

Orbital  breadth,  . 

40 

Orbital  height,     . 

31 

Falato-maxillary  length, 

63 

Palato-maxillary  breadth,     . 

69 
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Indices. 

Cephalic,              80*8 

Altitadinal 72*9 

Auriculo-vertdc^ 65*5 

Fronto-zygomatic, 89.7 

Gnathic,               95*8 

Auriculo-gnathic 104*3 

Upper  facial, 49*2 

Nasal, 58*8 

Orhital, 77*5 

Palatal, 111*0 
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REPORT  ON  A  PREHISTORIC  BURIAL  NEAR  NEWCASTLE, 
COUNTY  OF  WICKLO  W.  Bt  GEO.  COFFEY,  C.  BROWNE, 
M.D.,  AND  T.  J.  WESTROPP,  M.A. 

[£ead  Jmn  14, 1897.] 

Mb.  R.  J.  Moss  having  kindly  reported  to  the  Secretary  of  the  Royal 
Irish  Academy  on  the  24th  May,  1897,  that  a  chamber  containing  human 
remains  had  been  discovered  near  Newcastle,  in  the  county  of  Wicklow, 
we  at  his  request  visited  the  locality  on  the  day  following.    The  re- 


Fio.  1. 

mains  were  found  on  the  farm  of  Mr.  S.  J.  Sutton  in  the  southern 
townland  of  Blackditch,  parish  of  Xilliskey,  about  a  mile  and  a 
quarter  south-east  of  the  village  of  Newcastle.  (Ordnance  Map,  Sheet 
19.)  The  circumstances  of  the  discovery  were  as  follows: — While 
breaking  up  a  grass-field  the  plough  struck  against  what  was  thought 
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to  be  a  rock,  about  six  inches  below  the  surface  of  the  field.  On 
clearing  the  stone  it  proved  to  be  a  large  granite  block  forming 
the  cap-stone  of  a  cist,  the  stones  of  which  are  of  unusually  large 
dimensions  (see  fig.  1). 

The  structure  is  formed  of  four  blocks  of  schist,  the  interior  measur- 
ing 5  feet  long,  the  north  stone  being  7  in.  longer.  The  cist  was  2  feet 
4  inches  wide,  except  at  the  west  end  where  the  irregularity  of  the 
south  block  made  a  narrow  recess  8  inches  wider.  Its  height  is  on 
the  average  2  feet  high,  and  its  floor  was  paved  with  small  flagstones 
which  had  been  removed  before  our  visit.  The  covering  stone  is  a 
block  of  even-grained  granite  of  irregular  shape  rising  into  a  roof-like 
ridge  lying  almost  due  east  and  west,  while  the  axis  of  the  chamber 
lies  E.8.E.  and  W.N.W.  The  east  end  has  been  removed ;  it  varied 
in  width  from  1  foot  8  inches  to  2  feet  4  inches,  and  was  (like  the 
uncovered  ends  of  the  sides)  7  inches  or  8  inches  thick  and  2  feet 
high  (fig.  2). 


JJFEET 


Fio.  2. 

Before  we  visited  the  site,  Mr.  Sutton  had  caused  the  excavations  to 
be  filled  in,  having  first  collected  the  bones  of  the  skeleton  in  a  sack, 
which  he  placed  in  the  chamber.  He  kindly  reopened  it  for  our 
inspection.  A  very  intelligent  labourer,  who  had  taken  part  in  the 
original  excavation  of  the  chamber,  described  to  us  the  position  of  the 
body  when  found.  We  have  no  reason  to  doubt  but  that  bis  description 
is  substantially  correct.  The  body  he  states  lay  on  its  right  side, 
with  the  head  to  the  west,  the  legs  contracted,  the  feet  being  in  the 
north-east  comer.  No  certain  information  could  be  obtained  as  to  the 
position  of  the  hands,  except  that  they  were  away  from  the  head,  and 
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some  distance  apart  from  each  other.     The  head  is  stated  to  have  lain 
partly  on  its  back. 

The  grave  was  not  carefully  searched  when  opened.  Subsequently 
some  boys  entered  the  chamber,  and  are  said  to  have  found  an  urn. 
The  urn  was  unfortunately  broken  in  pieces,  either  through  careless 
handling  or  intentionally,  and  the  fragments  dispersed.  Two  pieces 
were  recovered  by  Mr.  Sutton  and  shown  to  us.  They  are  of  th 
usual  "  food  vessel  **  type  so  frequently  associated  with  this  class  of 
interment. 

The  skeleton  is  said  to  have  been  entire  at  the  time  of  its  dis- 
covery, but  the  skull  and  most  of  the  long  bones  were  much  damaged 
and  broken,  and  the  spongy  bones  were  reduced  to  powder  by  rough 
handling  before  we  arrived.  All  the  bones  are  very  fragile  and  brittle 
from  loss  of  animal  matter  and  very  much  weathered,  those  of  the 
right  side,  on  which  the  body  is  said  have  lain,  much  more  so  than 
those  of  the  left ;  in  fact  from  damp  they  are  much  reduced  in  size. 
The  bones  recovered  and  kindly  given  us  by  Mr.  Sutton  were,  the 
calvarium,  much  broken  (the  skull  had  been  entire  at  the  time  of  the 
find,  but  had  suffered  from  rough  handling),  the  inferior  maxilla, 
fractured  across  a  little  to  the  right  of  the  symphysis.  Both  clavicles, 
upper  third  and  head  of  right  humerus,  lower  two-thirds  of  left 
humerus,  both  ulnae  (the  right  greatly  weathered),  the  left  radius, 
lower  part  of  right  radius,  two  cervical  and  two  lumbar  vertebrae, 
part  of  right  acetabulum,  right  femur,  upper  two-thirds  of  left  femur, 
head  aud  upper  half  of  left  tibiae,  lower  ends  of  both  tibiae,  left  os 
calcis  aud  astragalus. 

The  calvarium  was  in  fragments  at  the  time  it  came  into  our 
hands,  but  has  been  set  up  for  measurement ;  it  is  much  weathered 
and  broken,  most  of  the  base  and  the  right  temporal  bone  being  gone. 
It  is  of  considerable  size,  and  well  shapen.  Viewed  in  twrma  verticals 
it  is  a  broad  oval  in  outline ;  in  norma  lateralis  the  forehead  is  seen  to 
be  upright.  The  glabella  and  superciliary  ridges  are  of  fair  size,  the 
mastoid  process  is  large  and  laterally  bulged,  as  noticed  in  the  crania 
found  in  the  tumulus  at  Old  Connaught,  Bray,  in  1893. 

The  sutures  are  fairly  complex  and  contain  two  ossa  wormiana,  in 
the  lambdoid  suture,  one  just  at  the  lambda  and  the  other  just  above 
the  right  asterion.  The  metopic  suture  is  open.  The  sagittal  suture 
is  obliterated  for  about  50  mm.  at  the  obelion.  Though  the  right 
temporal  bone  is  missiDg,  yet  as  the  maximum  bread tli  is  evidently 
parietal  the  cephalic  index  is  obtainable,  the  skull  was  mesaticephalic 
with  an  index  of  79*4. 
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The  characters  of  this  calyarimn  indicate  that  it  belonged  to  a 
male  of  about  40  yean  of  age. 

The  interior  maxilla  is  fractored  across  to  the  right  of  the  sym- 
physis, the  right  side  is  much  weathered  and  reduced  in  size  by  the 
damp.  All  the  teeth  were  present  at  the  time  of  death,  the  sockets 
being  unabsorbed,  but  only  three  remain  in  situ;  these  are  much 
worn  away  on  the  crowns,  as  is  usually  the  case  with  the  teeth  in 
ancient  Irish  crania.     The  mental  process  is  very  well  mariLed. 

But  little  can  be  said  with  respect  to  the  other  bones ;  they  possess 
no  special  characters  and  are  much  weathered,  but  are  stout  and 
evidently  belonged  to  a  man  above  the  middle  height.  The  left 
humerus  is  not  perforated.  The  left  ulna  and  radius  are  entire ;  the 
ulna  measures  286  mm.  in  extreme  length,  255  mm.  between  articular 
surfaces ;  the  left  radius  measures  273  mm. 

The  femora  have  the  head  set  into  the  shaft  at  a  very  obtnae 
angle ;  they  are  much  weathered  and  the  left  is  broken.  The  right 
femur  measures  498  mm. 

The  upper  part  of  the  shaft  of  the  left  tibia  is  very  nanow  and 
flattened  from  before  and  backwards,  but  the  specimen  is  so  weathered 
that  it  is  difficult  to  say  whether  this  is  due  to  decay  or  to  the  presence 
of  the  condition  known  as  platychnemia. 

The  bones  seem  to  be  those  of  a  man  of  about  40  years  of  age  and 
of  above  the  middle  stature,  the  height  as  calculated  from  the  femur 
(taken  as  27*4  m.  of  the  stature)  being  1817  mm.  or  5  feet  IH 
inches. 

Cranial  Measurements, 


Glabello-occipital  length. 

189 

Ophryo-occipital  length, 

187 

Maximum  breadth, 

150 

Bi-stephanic  width, 

121 

Bi-asteric  width,    . 

116 

Frontal  longitudinal  arc, 

142 

Parietal  longitudinal  arc, 

133 

Occipital         ,,           arc. 

.     113 

Nasio-opisthial  arc. 

388 

Spheno-parietal  suture, . 

10 

Cephalic  Index, 

79-4 
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ON  THE  CONSTITUTION  OF  THE  CALP  SHALE  OF  THE 
NEIOHBOTJEHOOD  OF  DUBLIN.  By  PROFESSOE  J.  P. 
O'REILLY,  C.E.,  Royal  College  of  Science,  Dublin. 

(Plate  XI.) 

[Read  Apbil  12,  1897.] 

The  beds  of  the  Carboniferous  formation  which  show  themselves  in 
the  many  quarries  which  have  from  time  to  time  been  opened  up  and 
worked  in  the  vicinity  of  Dublin,  are  marked  by  the  Geological 
Survey  as  belonging  to  the  middle  or  "  Calp  Limestone^^  series.  This  term 
or  designation  is  found  for  the  first  time  in  Kirwan's  **  Mineralogy," 
2nd  edition,  vol.  i.  (1794),  wherein  at  p.  233,  under  the  heading  of 
**  Basalts j^^  he  mentions  "  Calp  "  or  hlaok  quarry  stone  of  Dublin :  and 
having  given  some  of  the  characteristics  such  as  the  density  =  2*646  to 
2*7,  and  its  fusibility  at  130°  of  the  pyrometer  of  Wedgewood,  he 
states  that: — ''It  seems  to  be  the  calcareous  trap  of  Lasius  Hartz, 
170;  at  least  this  agrees  with  its  colour,  sp.  gr.,  and  in  containing 
calcareous  matter."  The  next  mention  that  is  found  of  the  term  is  in 
'*  Griffith's  Report  on  the  Leinster  Coal  Fields."  In  the  Introduction 
(p.  iv),  he  says : — "  Slate  clay,  either  black,  grey,  or  reddish  grey,  is 
another  supposed  indication  of  Coal  and  is  certainly  common  in  all 
coal  countries,  but  not  peculiar  to  them.  This  rock  is  frequently 
found  alternating  with  Limestone  and  particularly  with  that  species 
called  'Calp^  which  occurs  in  the  neighbourhood  of  Dublin." 

He  also  adds  at  p.  viii  of  Introduction : — **  Slate  clay  is  some- 
times so  compact  that  it  resembles  jasper.  In  the  Kilkenny  coal  dis- 
trict, instances  frequently  occur  of  its  passing,  by  insensible  gradations, 
from  soft  clay  slate  into  a  siliceous  slate  rock  resembling  Lydian 
stone.  This  gradation  is  frequently  visible  in  this  district,  near  the 
junction  of  the  limestone  with  the  rocks  of  the  Coal  formation." 

In  Jukes'  "  Manual  of  Geology,"  1867,  p.  446,  when  describing  the 
Carboniferous  formation  in  **  Clare,  Limerick,  Tipperary,  Kilkenny," 
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ftc,  he  assigns  to  the  ''  Calp"  or  middle  limestone  a  thickness  of  1400  to 
1000  feet,  and  says  of  it : — **  The  *  Calp '  consists  of  hlack  limestones, 
sometimes  very  earthy,  interstratified  with  hlack  shales,  so  that  they 
hecome  in  some  places  more  important  than  the  limestones.  The 
limestones  of  this  group  are  usually  unfit  for  huming  into  lime.  Chert 
heds  nnd  nodules  are  very  ahundant  in  the  *  Calp.' " 

In  the  second  edition  of  this  work  (Jukes*  and  Geikie*s  "  Manual  of 
Geology,"  1872),  it  is  stated,  at  p.  589  :— "  The  Carhoniferons  lime- 
stone of  the  south  of  Ireland  is  perhaps  one  of  the  largest  aggregates 
of  heds  of  limestone  to  he  seen  anywhere  in  the  world.  In  some 
places  it  contains  heds  of  hlack  shale,  and  hecomes  earthy  in  its  middle 
portion,  and  sometimes  the  whole  of  it,  except  the  lower  part,  puts  on 
this  shaly  and  earthy  character.  This  middle  earthy  and  shaly 
part  has  heen  called  '  Calp  *  from  a  local  term  signifying  '  hlack  shale.* 
Black  chert  is  often  developed  in  the  limestone,  rows  of  nodules  and 
seams  of  it  appearing  in  great  ahundance,  sometimes  in  one  part  and 
sometimes  in  another." 

It  is  stated  at  p.  595 : — '<  The  great  Carboniferous  limestone 
series  of  Ireland  contains  evidence  that  here  and  there,  at  various 
intervals  during  its  formation,  minor  volcanic  vents  were  active  in 
different  parts  of  the  sea  bottom.  In  the  county  Limerick  masses  of 
trap  1200  to  1300  feet  thick,  with  well  marked  ashy  interlacings  lie 
amongst  the  limestones." 

In  the  Explanation  to  Sheets  102  and  112  of  the  Geological  Survey 
(1878),  p.  7,  it  is  stated : — '*  Hitherto  these  hlack  shales  and  the  beds 
between  them  and  those  assigned  to  the  lower  limestone  have  been 
mapped  and  spoken  of  as  '  Calp  *  both  by  Sir  Eichard  Griffith  and  in  the 
Index  Map  of  the  county  of  Dublin  published  by  the  Geological  Survey 
in  1851.  '  Calp '  seems  to  be  a  local  provincial  term  for  '  black  earthy 
stone '  or  shale,  and  in  that  lithological  sense  it  is  perfectly  applicable 
to  all  these  upper  beds,  so  much  so,  that  it  is  impossible  to  separate 
the  dark  earthy  limestones  which  overUe  the  lower  limestone  into 
two  groups  of  beds,  differing  either  in  lithological  or  palseontological 
characters." 

Page  25.  In  all  the  Dublin  district,  however,  the  beds  are  sap- 
posed  to  belong  to  the  upper  dark  *'  Calp  "  division  of  the  limestone 
series,  including  some  more  purely  calcareous  and  fossilifeious  beds 
stretching  east  and  west  near  Crumlin. 

It  will  thus  be  seen  that  the  term  *^  Calp  "  originally  applied  by 
Kirwan  to  a  rock  which  he  classed  with  the  traps,  has  subsequently 
been  applied  to  the  black  shales  which  so  largely  constitute  the  middle 
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part  of  the  CarboniferouB  limestone  in  Ireland.  It  is  not,  however, 
clearly  explained  in  what  particular  locality  or  province  the  term 
^<  Calp ''  originated,  or  was  applied,  to  these  particular  rocks ;  nor  can 
it  at  present  be  stated  to  what  language  the  word  properly  belongs, 
and  what  is  its  true  and  proper  signification. 

It  is  remarkable  that  Kirwan  should  have  taken  into  consideration 
the  colour  of  the  shale  as  it  usually  presents  itself  either  in  the  quarry 
or  in  buildings  as  a  stone.  This  character  struck  me,  since  having 
observed  that  there  is  nearly  always  present  iron  pyrites  in  minute 
crystals,  I  remarked  the  continuous  decay  and  exfoliation  of  the 
stones  where  exposed  to  the  atmosphere,  though  without  any  appear- 
ance of  oxydation  so  far  as  the  iron  is  concerned.  I  was  consequently 
led  to  examine  more  attentively  the  constitution  of  the  shale,  and 
taking  at  haphazard  the  first  specimen  that  came  to  my  hand,  I  treated 
it  with  HCl  with  a  view  to  determining  the  nature  of  the  insoluble 
residue.  This  I  found  to  be  abundant,  flocculent,  and  of  a  dark  brownish 
colour.  The  density  of  this  part  was  low  and  not  immediately  ex- 
plainable as  characterising  a  purely  sedimentary  rock.  Having  con- 
tinued to  separate  this  insoluble  portion  of  the  shale,  I  had  enough  to 
enable  me  to  have  a  complete  analysis  made  of  it  by  Mr.  Wm.  L. 
Warren,  p.c.s.,  and  obtained  from  him  the  following  as  his  Report : — 

Percentage. 

SiOa, 6201 

FeA, 4-87 

FeO, 006 

AljO,, 1505 

CaO, 9-95 

MgO, 3-25 

MnO, 012 

CuO, trace 

NuaO, 301 

K,0, 0-40 

S, 106 

Chemically  combined  moisture,       .        •  0*36 


100-14 


It  is  evident  that  in  this  analysis  the  sulphur  is  to  be  counted  as 
iron  pyrites,  while  some  of  the  lime  may  be  accounted  for  by  the  incom- 
plete removal  of  that  constituent  of  the  rock  by  the  action  of  the  HCL 

2  B  2 


566 


Proceedings  qf  the  Royal  Irish  Academy, 


Allowing  for  these  it  will  be  obserred  that  the  composition  corresponds 
roughly  with  that  of  a  ^^pumiee  "  or  obsidian.  In  order  to  determine 
how  far  this  estimate  might  be  correct,  two  specimens  of  calp  were 
taken  from  Finglas  quarry;  the  one  a  relatively  pure  limestone  (No. 
74),  the  other  a  calp  shale  (No.  75).  Both  were  pulverized  and 
treated  with  HCl  until  the  lime  was  removed  as  far  as  possible.  The 
residues  were  then  submitted  to  Mr.  Warren  who  sent  in  the  following 
Beports  of  the  analyses : — 


(No.  74). 

(No.  75). 

Percentage. 

Percentage. 

SiO,,   . 

78-66, 

7502 

AlA, . 

10-80, 

12-57 

Fe,0„ . 

— 

— 

FeO,    . 

6-25, 

4-19 

MnO,  . 

— 

trace 

CaO,    . 

0-71, 

1-14 

MgO,  .        . 

0-98, 

1-72 

Na,0,  . 

0-32, 

1-01 

K,0,    .        . 

trace, 

0-26 

P,05,   .        . 

trace. 

.           — 

S,        .        .        . 

3-21, 

4-02 

Moi8ture*[and    ) 
organic  matter,  ) 

0-41, 

0-11 

F                   " 

100-29 


100-04 


Nos.  74,  75. — **  Received  in  the  form  of  a  black,  ground  powder, 
containing  small  quantities  of  pyrites,  which  have  been  calculated, 
as  shown  in  the  above  analyses." 

<*  Both  samples  were  carefully  examined  for  rare  metals  of  the  I., 
II.,  III.  and  lY.  groups,  but  oidy  the  very  minutest  trace  of  TiOs 
was  found  in  No.  75." 

Parts  of  these  same  residues  were  treated  with  nitric  acid  in  order 
to  completely  remove  th&  pyrites  present,*  which  owing  to  the  fineness 
of  its  state  of  division  could  not  be  perfectly  separated  by  panning. 

The  densities  of  these  final  residues  thus  freed  from  pyrites  were 
found  to  be : — 

No.  74  (calp  limestone  residue)  D  =  2-124. 
No.  75  (calp  shale  residue)        D  =  2-074. 

These  densities  are  characteristio  of  pumices,  while  the  composi- 
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tions  above  given  correspond  fairly  with  the  analyses  of  well-determined 
pumices,  as  shown  in  the  following  analyses : — 


Pumice  from  lipan,        Obsidian  from  Telldbanya, 

(Gregg  and  Letsom.) 

Gregg  and  Letsom.) 

PeiceDtage. 

Percentage. 

SiO„   .        .        . 

77-50, 

74-80 

A1,0„ .        . 

17-60, 

12-40 

Fe A, . 

1-75,         . 

203 

FeO,    . 



— 

MnO,  . 



1-31 

CaO,    . 



1-96 

MgO,  .        .        . 



0-90 

Na,0,  .         . 



— 

K,0,    .        . 

^ 

6-40 

P.O.,    .        . 

— 

— 

S,        .        .        . 



— 

Moisture    and 
organic  matter,  ) 

3-00, 

_ 

99-76 


99-80 


Taking  the  compositions  as  determined  and  above  mentioned,  in 
connexion  with  the  low  densities  found,  and  also  with  the  hardness  of 
the  residues  which  scratched  glass  after  the  manner  of  ^pumice,  it 
may  be  allowed  that  the  sum  of  these  characters  is  sufficient  to  de- 
termine these  calp  residues  as  being  pumices  in  part. 

In  order  to  substantiate  this  view  thin  sections  of  the  rocks  were 
made  and  examined. 

Taking  the  Finglas  calp  as  an  example  (see  PI.  XI.,  fig.  1),  this 
under  a  power  of  40  and  by  ordinary  transmitted  light  showed  a  light 
brownish  or  sepia-coloured  ground  mass,  or  matrix,  finely  granular 
in  places,  and  presenting  porphyritically  dispersed  therein  granules 
and  fragments  of  what  appeared  to  be  fragments  of  shells  or  spicules  ; 
with  these  occur  iron  pyrites  replacing  more  or  less  completely  the 
matter  of  the  fragments  of  shells  or  spicules.  Under  polarized  light 
and  crossed  nicols  the  fragments  showed  the  presence  of  lime  car- 
bonate, sometimes  recognizable  by  its  cleavages. 

In  most  cases  the  alteration  of  the  fossils  had  reached  the  point  of 
the  complete  replacement  of  the  original  body,  so  that  the  organic 
structure  is  either  completely  obliterated  or  very  imperfectly  shown. 
Under  a  power  of  80,  some  of  these  forms  are,  however,  recognizable. 
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and  in  the  case  of  the  foraminiferons  stractnre  shown  in  the  drawing 
it  might  he  a  portion  of  a  radiolarian  (see  Fl.  XI. ,  fig.  2).  As,  how- 
ever, the  characters  shown  hy  the  thin  section  under  polarized  light 
did  not  satisfactorily  show  what  might  he  the  nature  of  the  hrown 
granular  matrix,  a  section  was  prepared  and  submitted  to  the  action 
of  dilute  hydrochloric  acid.  The  carbonates  of  iron  and  lime  were 
thus  removed,  and  there  remained  unacted  upon  a  brown,  largely  re- 
ticulated, residual  part,  which  under  crossed  nicols  behaved  as  an 
isotropical  body,  wliile  here  and  there  chips  or  small  flakes  of  double 
refracting  colourless  minerals  showed  themselves,  some  with  the  weak 
refrangibility  of  the  microlites  characteristic  of  most  natural  glasses, 
and  some  large  and  more  markedly  refracting  presented  the  characters 
of  a  sanadine  or  nepheline.  This  brown  residue  appeared  to  be  quite 
black  by  transmitted  light,  but  by  ordinary  diffused  light  showed  a 
brown  colour  and  a  grauular  structure,  presenting  the  appearance, 
as  a  whole,  of  a  dark  brown  soft  sugar.  From  this  test  the  inference 
is  drawn  that  the  brown  matter  in  question  is  mainly  composed  of 
particles  of  pumice  enclosing  fragments  of  spicules,  radiolarians,  and 
other  such  marine  forms. 

Considering  the  frequence  of  the  volcanic  outbursts  during 
the  Carboniferous  period,  and  the  proved  existence  already  referred 
to  of  eruptive  rocks  in  the  formation,  it  would  be  quite  in  con- 
formity therewith  to  find  proofs  of  the  ejection  of  pumice  as  a 
part  of  the  volcanic  activity  of  the  period.  And  presuming  that 
the  shale  beds  represent  deep-sea  deposits  formed  relatively  far  from 
land,  it  might  be  expected  that  they  would  show  the  presence  of 
pumice  when  carefully  examined.  This  association  of  pumice  with 
deep-sea  deposits  is  one  of  the  facts  markedly  brought  out  by  the 
soundings  of  the  **  Challenger'' expedition.  As  to  the  presence  of 
the  fossil  remains  with  the  pumice  that  is  easily  accounted  for,  if  con- 
sideration be  taken  of  the  fact  that  pumice  not  only  floats  at  the 
surface  of  water,  but  that  as  a  result  of  a  volcanic  eruption  immense 
extents  of  ocean  surface  may  be  covered  with  a  thick  bed  of  it.  One 
of  the  many  notable  instances  of  this  came  under  my  notice  imme- 
diately after  the  eruption  of  Krakatoa.  A  gentleman  residing  in 
Dublin,  and  connected  with  a  large  firm  of  importers  in  the  city, 
received  from  a  captain  of  a  ship  which  arrived  from  Eastern  waters, 
and  which  had  been  in  the  neighbourhood  of  the  celebrated  eruption, 
specimens  of  the  mass  of  pumice  with  which  the  surface  of  the  sea  had 
been  covered  in  consequence  of  that  eruption,  and  I  was  able  to  get 
from  him  the  following  details  relative  thereto,  giving  also  the  ex- 
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perience  of  another  captain  as  well  as  his  own  during  and  suhsequent 
to  the  Krakatoa  eruption : — 

'^  Ship  ^  Venezuela'  was  at  Samarang  on  the  27th  August 
(1883) :  there  was  intense  rain  in  the  evening ;  pumice  was 
first  ohserved  in  lat.  6°  48'  S.,  and  long.  E.  104°  1'.  The 
vessel  sailed  through  ahout  200  miles  of  it.  The  barometer 
was  very  high  in  the  morning  and  very  low  in  the  evening. 
There  was  dust  floating  Uke  a  scum,  about  9  inches  thick, 
on  the  water  and  pieces  of  pumice  floating  here  and  there 
in  it. 

"  Ship  *  Mei  Nepoti.* — On  the  26th  of  August  was  in 
Batavia.  The  captain  on  going  on  board  in  the  evening 
noticed  the  sky  to  be  very  black,  as  if  a  squall  about  to 
come  on ;  heard  explosions  from  12  o'clock  until  4  o'clock 
next  morning  (27th).  On  the  27th  the  dust  fell  from  12 
o'clock  noon  until  3  o'clock  p.m.  After  4  o'clock  a.m.  heard 
no  more  reports.  At  8  o'clock  a.m.  of  the  27th  all  the  ships 
in  the  roads  spun  once  or  twice  round  their  anchors.  There 
was  darkness  from  8  o'clock  a.m.  till  1  o'clock  p.m.  on  the 
27th ;  then  noticed  the  tide  to  rise  three  times,  at  1^  o'clock, 
^  o'clock,  and  8  o'clock  p.m.  of  the  same  day,  and  the  red 
pumice  (of  which  a  specimen  contributed  by  the  captain) 
was  picked  up  on  the  28th  October  in  long.  97°  20'  E.,  and 
lat.  13°  20'  S." 

These  notes  furnish  evidence  not  merely  of  the  vast  amount  of 
pumice  ejected  on  that  occasion,  but  of  the  existence  of  a  scum  of  fine 
pumice  dust  (such  as  might  be  represented  by  the  matrix  of  the 
section  referred  to),  9  inches  thick  and  of  vast  extent.  Such  a  scum 
would,  before  becoming  completely  waterlogged  and  sinking  to  the 
bottom  of  the  ocean,  become  inhabited  by  minute  marine  organisms, 
such  as  small  sponges  and  radiolarians,  and  in  sinking  would  carry  them 
down  and  become  deposited  on  the  bottom  of  the  sea  as  these  calp 
shales  were.  Taking  into  consideration  the  vast  thickness  of  this 
formation  in  Ireland  and  assuming  that  in  general  the  calp  shales  are 
largely  composed  of  fragments  of  pumice  as  in  the  particular  case 
under  consideration,  may  it  not  be  inferred  that  they  measure  more  or 
less  completely  the  volcanic  activity  of  the  periods  to  which  they  have 
been  referred,  and  in  this  manner  add  to  the  data  furnished  by  the 
trap  rocks  which  have  been  fully  described  by  the  authors  mentioned 
as  characteristic  of  the  Carboniferous  formation  in  Ireland. 
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STITDIES  IN  IRISH  CRANIOLOGY:  in.  A  NEOLITHICr 
CIST  BURIAL  AT  OLDBRIDGE,  COUNTY  OF  MEATB. 
By  ALFRED  C.  HADDON,  M.A.,  D.Sc. 

(Platb  XII.) 

[Bead  Januabt  26,  1897.] 

A  TEAK  ago  I  had  the  pleasure  of  examining,  in  company  with  Mr. 
G.  Coffey,  a  cist  in  the  property  of  Lt.-Col.  J.  Coddington,  J.P.,  at 
Oldbridge,  Drogheda,  county  Meath. 

The  cist  was  accidentally  discovered  on  December  20,  1889,  in 
removing  some  stones  which  interfered  with  the  ploughing  of  the 
field  in  which  it  occurs.  It  is  situated  on  the  top  of  a  hill  locally 
called  **  The  Mountain,"  and  Colonel  Coddington  has  very  wisely 
erected  a  wooden  shed  around  the  monument  in  order  to  preserve  it. 
He  has  also  affixed  to  the  door  of  the  shed  a  metal  plate  on  which  is 
stamped  a  record  of  the  find. 

The  cist  is  built  up  of  four  slabs  of  stone  resting  on  the  ground 
which  supported  a  large  covering  slab.  The  cavity  measures  some 
3  feet  2  inches  (970  mm.)  in  length ;  1  foot  9  inches  (535  mm.)  in 
breadth,  and  1  foot  6  inches  (460  mm.)  in  depth.  The  long  axis  is 
orientated  about  N.E.  by  £.  The  stones  are  of  local  origin ;  the 
covering-stone  is  a  greenish  flag,  and  is  pitted  on  its  original 
under- surface  with  four  depressions  which  are  rather  like  cup- 
markings. 

In  the  south-west  comer  there  were  found  the  cranium,  which  I 
am  about  to  describe,  and  close  to  it  an  urn  containing  some  burnt 
ashes.  In  the  centre  of  the  dst  were  heaped  six  large  bones  with 
fragments  of  smaller  ones  on  the  top.  Marks  of  fire  were  observed 
on  the  sides  of  the  cist,  and  on  the  under  side  of  the  covering 
slab.  The  cranium  and  urn  are  now  in  the  possession  of  Colonel 
Coddington. 

Mr.  Coffey  has  kindly  assisted  me  in  drawing  up  the  following 
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short  description  of  the  um,  and  I  am  indebted  to  him  for  the  photo- 
graph of  it : — 

The  nm  is  of  the  type  usually  called  "  food-vessel"  (fig.  1).  Its 
dimensions  are  4^  inches  (115  mm.)  high,  5i  inches  (146  mm.)  in 
diameter  at  the  rim,  6  inches  (150  mm.)  in  greatest  diameter,  and 
2i  inches  (54  mm.)  in  diameter  at  the  foot.  The  ornamentation  con- 
sists of  horizontal  bands  of  zigzag  and  herringbone  patterns  and 
bands  marked  with  horizontal  lines.  The  patterns  are  formed  by 
serial  repetitions  of  impressions  made  by  two  kinds  of  stamp,  the 
zigzags  were  evidently  produced  by  a  small,  semi-circular  stamp, 
reversed  alternately  above  and  below  ;  the  herringbone  pattern  and 


horizontal  lines  were  impressed  by  a  small  toothed  stamp.  In  detail^ 
of  the  decoration  the  reader  is  referred  to  the  illustration  (fig.  1). 
The  underside  of  the  small  base  is  decorated  with  a  star  having  five 
broad  rays,  the  field  is  marked  with  rudely  scored  oblique  lines. 

Mr.  Coffey  informs  me  that  the  ornamentation  and  basal  decoration 
of  this  urn  are  very  characteristic  of  the  low  globular  urns  most  fre- 
quently found  with  incinerated  interments,  but  the  shape  of  the  urn 
is,  perhaps,  transitional  between  these  and  those  food- vessels  which 
have  a  well-developed  foot.  Sufficient  data  have  not,  however,  yet 
been  collected  for  a  systematic  arrangement  of  Irish  urns. 
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D£SCUIPTI02(  OF  XH£  HUMAN  KeMAINS. 

At  the  time  of  my  visit  there  were  only  a  few  fragments  of  the 
skeleton  in  the  cist,  and  with  the  exception  of  portions  of  a  right 
femur,  these  were  too  hroken  to  he  of  the  slightest  yalne. 

The  femar  is  incomplete,  and  in  three  pieces,  hut  there  is  sufficient 
t)f  it  left  to  prove  that  it  helonged  to  a  powerful  man :  the  shaft 
is  decidely  curved,  and  the  muscular  impressions  are  prominent.  It  is 
impoBsihle  to  measure  the  femur,  but  by  comparing  it  with  other 
femora  one  may  put  down  the  man  as  probably  being  about  5  feet 
10  inches  (1780  mm.)  in  height.  The  mean  height  of  the  Neolithic 
dolichocephals  was  probably  about  5  feet  4  inches  (1625  mm.),  while 
that  of  recent  Irishmen  is  5  feet  7^  inches  (1713  mm.). 

Colonel  Coddington  hi^d  pre^  iously  abstracted  the  cranium  which 
he  had  then  lent  to  Dr.  Frazer  to  examine,  and  he  authorised  the 
latter  to  lend  it  to  me  to  measure  and  photograph.  I  take  this 
opportunity  of  thanking  Colonel  Coddington  for  this  permission,  and 
for  other  kindnesses  shown  towards  me. 

The  cranium  is  that  of  an  old  male,  of  which  the  whole  face  is 
absent,  as  well  as  the  squamosal,  temporal,  and  base  on  the  right 
side  ;  the  left  zygomatic  arch  is  broken. 

The  glabella  and  supra-ciliary  ridges  are  very  prominent  (No.  4, 
Broca),  and  the  external  orbital  processes  are  stout.  The  ophryon  is 
flat  and  depressed,  the  frontal  eminences  are  moderately  well  marked. 
The  forehead  is  broad,  and  would  probably  appear  somewhat  receding 
in  the  norma  lateralis  were  it  not  for  a  median  keel.  This  sagittal 
frontal  keel  becomes  very  broad  on  the  upper  part  of  the  frontal, 
where  it  attains  a  maximum  breadth  of  about  27  mm.,  the  broad 
portion  narrows  rather  rapidly  into  the  sagittal  frontal  keel  about 
65  mm.  from  the  bregma.  The  temporal  portion  of  the  frontals  has 
vertical  sides,  that  is,  the  frontals  are  ill-fllled  laterally.  The 
temporal  crest  is  well  marked.  The  parietal  region  has  a  low  vault ; 
there  is  a  slight  sagittal  keel  which,  however,  does  not  extend 
anteriorly  to  the  bregma,  which  is  flat,  and  it  also  disappears  at  the 
level  of  the  parietal  eminem^es.  The  latter  are  fairly  prominent,  and 
at  this  region  the  sides  of  the  cranium  are  fairly  vertical.  The  distance 
from  one  side  to  the  other  at  the  stephanion  is  114  mm.  in  the  direct 
line,  and  129  mm.  along  the  curve  ;  the  central  point  of  the  parietal 
eminences  are  distant  from  one  another  119  mm.  in  the  direct  line, 
and  133  mm.  along  the  curve.     The  occipital  squame  is  somewhat 
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protuberant,  but  the  bone  is  here  much  corroded ;  the  superior  ctirved 
lines  are  very  strong,  but  there  is  no  external  occipital  crest.  The 
nuchal  region  of  the  occipital  is  rather  flat,  but  with  a  pair  of  lateral 
swellings  ;  the  inferior  curved  lines  extend  to  the  base  of  the  mastoids, 
both  of  the  latter  are  broken,  but,  judging  from  the  base  of  the  one 
on  the  right  side,  these  were  of  large  size. 

The  sutures  are  very  simple ;  the  sagittal  is  entirely,  and  the  lamb- 
4oidal  almost  totally  obliterated.  The  coronal,  which  has  a  complica- 
tion corresponding  to  l^o.  2  of  the  Broca  scale,  is  beginning  to  be 
obliterated,  especially  about  the  bregma.  Both  pterions  are  in  H; 
that  on  the  right  side  appears  to  be  14  mm.  in  width.  There  are  no 
wormian  bones. 

Norma  vertiealis, — Oval,  irregular  at  occipital  protuberance  and  at 
glabella,  due  probably  to  a  slight  posthumous  distortion,  apparently 
the  result  of  the  skull  lying  on  its  left  side.  It  belongs  to  the  ovoides 
group  of  Sergi,^  but  the  sides  in  front  of  the  parietal  eminence  are 
straighter  than  in  the  typical  examples  of  that  group. 

Norma  lateralis. — Prominent  glabella ;  above  the  ophryon  the  low 
€ven  curve  of  the  cranial  vault  is  continued  to  the  lambda ;  it  is  very 
slightly  flattened  at  the  bregma  and  ol^lion ;  there  is  a  Blight  occipital 
protuberance  about  the  lambda ;  then  the  contour  is  vertical  to  the 
inion  where  it  suddenly  recedes.  On  the  whole  the  form  is  nearest  to 
Sergi's  isobathyplatycephalus  (or  isobathys  siculus),  and  agrees  very 
closely  with  the  figure  he  gives  of  a  Neolithic  Sicilian  skull,  although 
the  forehead  is  not  so  full  and  rounded  as  in  the  latter. 

Norma  occipitalis, — A  low  pentagon  with  a  somewhat  rounded 
roof. 

The  following  are  all  the  measurements  I  was  able  to  make  : —  ' 
Olabello-occip.  length,  196  ;  glabello-inial  length,  188  ;  ophryo-occip. 
length,  191;  maximum  (parietal)  breadth,  144;  maximum^  frontaL-j>j  I  >1 ; 
breadth,  125  ;  bi-stephanial  breadth,  125 ;  maximunr^ontal  breadth, 
105 ;  basio-bregmatic  height,  139  ;  frontal  sagittal  arc,  140 ;  parietal 
sagittal  arc,  124(?);  occipital  sagittal  arc,  123  (?)  ;  nasio-opisthial 
arc,  387;  foramen  magnum  length,  34*5;  basio-nasial  length,  110; 
total  sagittal  circumference,  532 ;  auriculo-nasial  radius,  104  (?) ; 
auriculo-bregmatic  radius,  125(?)  ;»auriculo-parietal  radius,  125  (?) 
horizontal  circumference,  540. 

The  length-breadth  index  is  73*5  (the  ophryo-occip.  index  being 
75*4) ;  the  length-height  index  is  70*9,  and  the  breadth-height  index, 

^  "  Origine  e  DifFusione  della  Stirpe  Mediternuiea,"  p.  133,  fig.  26. 
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96*5;  taking  the  auricnlo-radial  measurements  the  length-height 
index  is  63*8,  and  the  hreadth-height  index  is  86 ;  hut  the  two 
latter  indices  are  only  to  he  regarded  as  approximate,  owing  to  the 
difficulty  of  getting  accurate  radial  measurements.  The  cranium  i» 
therefore  dolichocephalic  and  tapeinocephalic. 

I  have  taken  measurements,  descriptions,  and  photographs  of  a 
considerable  number  of  ancient  and  mediaeval  Irish  crania,  but  many 
more  skulls  will  be  required  to  be  studied  before  it  will  be  possible  to 
speak  with  any  degree  of  certainty  on  Irish  craniology.  In  the  mean- 
time I  venture  to  publish  this  find  as  it  has  some  interest,  and  will 
compare  this  cranium  with  one  or  two  of  the  skulls  that  have  passed 
through  my  hands. 

The  classical  prehistoric  Irish  crania  are  the  Phoenix  Park 
specimens  found  in  cists  in  Phoenix  Park,  Dublin,  a  little  over  half  a 
century  ago.  Two  of  these  are  in  the  Academy's  Collection  in  the 
Science  and  Art  Museum,  and  I  take  this  opportunity  of  thanking  the 
Council  of  the  Academy  for  permission  to  measure  the  skulls  in  that 
collection,  the  more  important  indices  of  these  crania  will  be  found  in 
the  following  table.  Casts  of  these  skulls  are  in  the  Grattan  CollectioD 
now  in  the  Museum  of  the  Belfast  Natural  History  and  Philosophical 
Society.^  It  will  be  observed  that  they  form  a  fairly  continuous 
series,  to  which  I  have  added  a  skull,  collected  by  the  late  Mr.  Bell  in 
the  coxmty  Tyrone,  which  carries  the  series  a  step  further.  This  skull 
is  also  represented  by  a  cast  in  the  Grattan  Collection.  Unfortunately, 
I  have  not  had  access  to  the  original  specimen  of  this  skull,  or  of 
Phoenix  Park  No.  3,  but  as  the  indices  I  calculated  from  measurements 
made  on  the  casts  of  the  Phoenix  Park  crania  agreed  very  closely  with 
those  made  on  the  skulls  themselves,  we  may  safely  regard  the  indices 
of  these  two  crania  as  correct.  The  detailed  measurements  of  all  these 
crania  will  be  given  in  the  memoir  on  Irish  Craniology  which  I  am 
preparing. 

Phcenix  Pabe  Cbania. 

A. — KUtvaen  in  Tumulus  of  Knoch-Maraidhs^  Phcenix  Pa/rk^  Dublin, 

No.  1. — Cranium  of  an  adult  male.  The  glabella  and  supra-ciliarr 
ridges  are  very  prominent ;  there  is  a  slight  sagittal  keel  immediately 
above  the  ophryon,  which  disappears  between  the  fairly  prominent 
frontal  eminences.    The  vertex  is  somewhat  flattened;  there  is  a 

1  Cf.  Proc.  Roy.  Irish  Acad.  (3),  ii.,  1893,  p.  760. 
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yery  slight  anterior  sagittal  keel,  but  between  the  prominent 
parietal  eminences  there  is  a  sagittal  grooTO  ;  the  cranial  walls 
ar^  flat.  There  is  a  slight  bulging  of  the  occipital  squame;  the 
ojccipital  muscular  impressions  are  strong.  The  mastoids  are  large. 
The  coronal  and  sagittal  sutures  are  nearly  obliterated;  the  lamb- 
doid  is  complex.  There  are  no  wormian  bones.  The  pterion  is  in 
H  (right,  16*5  mm. ;  left,  16  mm.). 

The  cheek-bones  are  not  specially  prominent ;  the  nose  is  prominent, 
and  the  nasal  bones  are  well  formed  and  not  constricted ;  the  apertura 
pyriformis  has  slight  pre-nasal  fossae ;  the  palate  is  large  and  broad. 

Norma  verticals, — The  cranium  may  be  placed  in  the  sphenoides 
stenometropus  group  of  Sergi ;  that  is,  the  biparietal  enlargement  is 
far  back,  and  there  is  a  gradual  and  sensible  reduction  in  width 
anteriorly ;  the  sides  of  the  cranium  are  flattened ;  the  occipital  is 
rounded ;  the  skull  is  slightly  phflcnozygous.  Norma  lateralis. — In  a 
side  view,  the  cranium  appears  long  and  depressed,  with  a  slight 
occipital  bulging ;  it  appears  to  me  to  be  intermediate  between  Sergi' s 
platycephalus  and  ellipsoides  depressus.  Norma  occipitalis, — The 
sides  and  base  are  flat,  and-  together  form  a  transversely- elongated 
oblong  with  a  fairly  well-rounded  top. 

The  cranium  is  dolichocephalic,  tapeinocephalic,  very  orthognathic, 
very  leptoprosopic,  very  leptorhine,  very  microseme,  especially  in  the 
right  orbit;  the  naso-malar  index  is  prosopic;  and  the  palate  is 
brachyuranic. 

No.  2. —  Cranium  of  an  adult  male, — The  glabella  and  supra-ciHary 
ridges  are  more  prominent  than  in  the  preceding  skull ;  there  is  a 
sagittal  keel  which  extends  from  the  glabella  to  the  anterior  third  of 
the  parietals ;  the  frontal  eminences  are  moderately  prominent ;  there 
is  a  slight  depression  at  the  obelion  between  the  prominent  parietal 
eminences ;  the  sides  of  the  skull  are  ill-fllled.  The  cranium  is  flattened 
posteriorly  about  the  lambda,  but  there  is  a  slight  occipital  bulging; 
the  inion  and  the  muscular  impressions  are  prominent.  The  mastoids 
are  large ;  the  sagittal  suture  is  largely  obliterated,  the  sutures  are 
complex.  Pterion  in  H  (right,  13  mm.,  left,  14  mm.) ;  no  wormian 
bones. 

The  face  is  fairly  broad,  with  wide  and  fairly  prominent  cheek 
bones,  and  a  strong  concave  nose,  the  nasal  bones  are  not  pinched,  the 
apertura  pyriformis  has  slight  prenasal  fossae,  the  palate  is  horse- 
shoe shaped. 

Norma  verticalis, — Tbis  is  an  elongated,  somewhat  oval  cranium, 
but  enlarged  in  the  region  of  the  parietal  eminences,  and  may  be 
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placed  amongst  Scrgi's  sphenoides.  The  skull  is  slightly  phsenozygooff. 
Norma  lateralis, — Very  similar  to  the  last,  but  less  depressed.  Norma 
occipitalis, — Is  distinctly  pentagonal. 

The  cranium  is  mesaticephalic,  metriocephalic,  orthognathic,  barely 
leptoprosopic,  mesorhine,  very  microseme,  prosopic  and  brachy-uranic. 

These  skulls  were  carefully  described,  and  the  circumstances  of 
the  find  narrated  by  Barnard  Davis,  and  Thumam  in  '*  Crania  Britan> 
nica"  (n.  1857,  No.  22  a  and  b).  The  circumstances  of  the  find  were 
compiled  from  the  report  of  the  excavation  published  in  the  Proceed- 
ings of  the  Eoyal  Irish  Academy,  1838,  vol.  i.,  pp.  187,  196,  and 
from  the  account  given  by  Sir  William  Wilde  in  the  "  Catalogue  of 
the  Museum  of  the  Royal  Irish  Academy,"  1857,  p.  180.  Sir  W. 
Wilde  had  previously  made  some  observations  on  the  two  skulls  found 
in  this  kistvaen,  in  his  ''Lecture  on  the  Ethnology  of  the  Ancient 
Irish"  (1844.  p.  11),  reprinted  as  Chap.  IX.  of  his  "The  Beauties  of 
the  Boyne  and  Blackwater"  (1849),  p.  212.  Dr.  Pritchard  has  also 
described  these  skulls  ("Researches,"  1841,  vol.  iii,,  p.  200). 

In  this  kistvaen  "two  perfect  male  human  skeletons  were  found,, 
and  also  the  tops  of  the  femora  of  another,  and  a  single  bone  of  an 
animal,  supposed  to  be  that  of  a  dog.  The  heads  of  the  skeletons 
rested  to  the  north,  and,  as  the  enclosure  is  not  of  sufficient  extent  to 
have  permitted  tlie  bodies  to  lie  at  full  length,  they  must  have  been 
bent  at  the  vertebrae  or  at  the  lower  joints."  (Proceedings,  Royal 
Irish  Academy,  i.  p.  189). 

B. — Cist  iir  thjb  Pk(ekix  Pabe,  Dublin. 

No.  3.  Cranium  of  an  adult  male. — The  glabella  and  supra-ciliary 
ridges  are  very  strong,  the  ophryon  is  depressed,  low,  somewhat 
narrow,  retreating  forehead ;  the  side  walls  of  the  frontal  are  ill-filled. 
There  is  a  slight  anterior  sagittal  keel ;  the  obeUon  is  flat  or  somewhat 
depressed ;  the  parietal  eminences  are  prominent,  but  anteriorly  the 
sides  of  the  cranium  are  ill-filled.  There  is  a  slight  occipital  protube* 
ranee ;  the  muscular  impressions  are  not  well  marked ;  mastoids  large ; 
the  squamosals  are  rather  prominent.  The  prominent  cheek-bones  give 
the  face  a  broader  appearance  than  it  has ;  the  teeth  project,  and  there 
is  a  subnasal  prognathism.  The  powerful  lower  jaw  has  a  very  promi- 
nent chin.  The  cranium  is  somewhat  high  in  the  mid-parietal  region; 
the  posterior  parietal  region  is  decidedly  vertical;  the  skull  is  phsenozy- 
gous. 

The  cranium  is  mesaticephalic,  akrocephalic,  orthognathic,  probably 
Icptoprosopic,  very  leptorhine,  very  microseme,  and  mesopic. 
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Norma  vertiealis, — This  skull  most  nearly  resembles  Sergi's  sphe- 
noides  rotundas,  that  ia,  it  is  wider  than  the  more  typical  sphenoides, 
and  has  the  elevations  rounded  off,  especially  in  the  occipital  part, 
which  is  globular;  it  is  phaenozygous. 

Ifbrma  lateralis. — In  the  side  view  the  skull  agrees  with  Sergi's 
Bphenoides  latus,*  except  that  in  the  Irish  specimen  the  forehead  is 
more  retreating  and  the  superciliary  arches  more  prominent. 

The  following  taken  from  the  "Crania  Britannica"  (n.  1865, 
No.  65)  is  the  only  record  I  can  discover  of  this  find : — "  About  the 
year  1840  a  small  cist  was  opened  at  a  depth  of  4  feet  in  the  Phoenix 
Park,  not  far  from  the  two  cromlechs  previously  discovered  there.  It 
was  of  a  domed  shape,  and  constructed  of  small  stones,  closed  at  the 
top  with  a  larger  one.  It  contained  a  skeleton,  the  major  part  of 
which  was  placed  at  the  bottom  of  the  cist,  with  the  long  bones  crossed 
and  the  calvarium  at  the  top,  the  lower  jaw  upon  it.  This  skull  was 
presented  to  the  Museum  of  Trinity  College  by  the  late  Dr.  Robert 

Ball." 

A»crBNT  Ckanitjm  fbom  County  Ttboitb. 

In  the  Grattan  Collection  there  is  a  cast  of  a  cranium,  which  ia 
labelled  **No.  2. — Eistvaen,  county  Tyrone,  Mr.  Bell's  Collection." 
Unfortunately  there  is  no  further  information  about  this  interesting 
specimen,  which  evidently  belongs  to  a  well-marked  racial  type. 

The  original  was  apparently  perfect,  except  for  a  fracture,  with  au 
average  breadth  of  about  60  mm.,  which  extends  from  the  right  squa- 
mosal obliquely  over  the  vertex  to  the  left  frontal.  The  glabella  and 
supra-ciliary  ridges  are  prominent,  the  forehead  is  high  and  broad,  the 
frontal  eminences  are  well  developed,  and  the  frontal  region  of  the 
cranium  is  well  filled  both  dorsally  and  laterally.  The  high  curve 
of  the  frontal,  as  seen  in  the  norma  lateralis,  is  carried  evenly 
backwards  to  the  middle  of  the  sagittal  suture,  the  anterior  portion 
of  which  appears  to  form  a  slight  median  keel;  between  the  prominent 
parietal  eminences  there  is  a  sagittal  groove,  ai;d  the  obelion  is  flattened. 
The  lateral  parietal  regions  are  well  filled.  There  is  a  slight  bulging 
of  the  occipital  squame.  The  squamosals  are  swollen ;  the  mastoids 
appear  to  be  moderately  large.  The  face  has  prominent  cheek-bones, 
and  appears  broad,  but  it  is  really  leptoprosopic.  The  index  67  may, 
however,  be  somewhat  too  high,  as  the  bizygomatic  breadth  could 
not  be  actually  measured ;  and  I  estimated  it  at  130,  with  a  note  that 
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the  Smithsonian  Institution,  p.  34,  fig.  11). 
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it  might  Bomewhat  exceed  that  figure.  The  skull  was  probably 
phffinozygouB.    The  palate  is  large  and  elongated. 

Altogether  it  is  a  powerful,  round-headed  cranium,  with  a  strongly- 
marked  face,  and  belonged  to  an  adult  male. 

Norma  vertiealu. — The  nearest  form  to  this  skull  that  I  can  find 
in  Sergi's  essay  on  '*The  Yarieties  of  the  Human  Species"  is  his 
platycephalus  bogdanovii.  It  has  some  resemblance  to  the  Auyergnat 
type.     It  is  phsenozygous. 

Norma  lateralis. — The  side  view  is  very  similar  to  that  of  the  last 
skull,  but  the  forehead  is  a  little  fuller  and  more  yertical ;  the  yertex 
is  mare  arched,  and  the  posterior  parietal  region  less  flattened. 

Norma  oceipitalii. — The  sides  and  top  are  well  rounded. 

This  cranium  is  brachycephalic,  akrocephalic,  probably  orthog- 
nathic, leptoprosopic,  markedly  leptorhine,  very  microseme,  mesopic, 
but  bordering  on  prosopic,  and  very  dolichuranic. 

While  it  is  probable  that  these  groups  are  correct,  it  must  be 
remembered  that  as  the  measurements  of  this  and  the  preceding  skull 
were  made  upon  casts,  none  of  the  figures  can  be  accepted  as  being 
perfectly  accurate. 


Indices. 

1 

•-4 

c4 

CO 

M 

1 

i 

O 

Lengtli-breadth, 

73-6 

71-6 

76-8 

78-0 

83-5 

71-4 

76-3 

„      height,.        .        . 

70-9 

68-3 

76-4 

841 

— 

68-8 

70-6 

„          „        (auricuUr), 

63-8 

63-4 

67-2 

67-0 

721 

— 

— 

Breadth-height,  . 

96-5 

94-6 

98-2 

107-7 

— 

96-4 

92-9 

„          „        (auricular), 

86-0 

88-4 

87-6 

85-9 

86-3 

— 

— 

Nasal 

— 

42-1 

50 

39-2? 

45-3 

45-6 

47-6 

Orbital  (right),  . 

— 

79-6 

78 

68-2 

76-0 

80 

83*6 

„     (left),     .        .        . 

— 

83-7 

— 

— 

79-5 

— 

— 

Alyeolar,   .... 

— 

94-2 

96-6 

92-0 

— 

— 

94-1 

„           (auricular), 

— 

105-1 

108-2 

107-4 

103-3 

— 

— 

Naao-xnalar, 

— 

111-9 

112-9 

109-6 

109-6 

— 

— 

Upper  facial,   (kollmahn). 

— 

69-4 

60-2 

— 

57-0 

— 

60-2 

„            „       (VIRCHOW),     . 

— 

85-4 

77-2 

73-3 

74-7 

— 

— 
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The  following  Table  giyes  this  series  in  a  form  more  easy  for  com- 
parison : — 


Oldbridge,     . 

doUoho. 

tapeino. 

— 

—              1               — 

— 

— 

PhoBnixPk.  1, 

i> 

>i 

orthog. 

leptoprosop.l  leptorhine 

microeeme 

proBopio 

»»      »»    2, 

mesati. 

metrio. 

»» 

M           mesorbine 

If 

i» 

»»       »»     3, 

>t 

akro. 

»» 

»,          1  leptorbine 

>i 

mesopic 

Tyrone, 

brachy. 

»» 

»» 

»»                  »i 

f» 

ft 

HommeHort  ^ 

dolicho. 

tapeino. 

orthog. 

leptorhine 

microseme 

— 

Guanche  ^ 

meeaU. 

M 

M 

loptoprosop.j         „ 

»> 

— 

The  following  are  the  indices  adopted  : — '*  Length-breadth  "  of 
Broca;  in  order  to  equate  this  to  the  index  of  the  "Frankfurt 
Agreement "  it  is  necessary  to  add  '5  to  the  indices  giyen,  or,  to  be 
more  exact,  to  add  *6  to  the  dolichocephals  and  *7  to  the  extreme 
brachycephals  (cf.  Otto  Ammon :  '*  L' Anthropologic,"  vn.  1896, 
p.  682).  The  length-height  is  the  glabello-occipital  length  (Broca), 
and  the  basio-bregmatic  height;  the  height  of  auricular  index  is 
obtained  by  a  modification  of  the  Busk-craniometer,  which  measures 
the  radius  from  the  centre  of  the  external  auditory  meatus  to  the 
greatest  parietal  height.  The  nasal,  orbital,  alveolar,  and  naso-malar 
measurements  are  those  adopted  by  Flower;  the  auriculo-alveolar 
index  corresponds  to  that  of  Flower,  but  it  is  taken  from  the  ear-hole 
instead  of  from  the  basion.  The  upper  facial  indices  are  those  of 
EoUmann  and  Yirchow  respectively.  The  palatal  index  is  that  of 
Turner. 

In  comparing  the  Oldbridge  cranium  with  Phosnix  Park  No.  1, 
the  following  points  of  resemblance  and  difference  may  be  noted. 

Norma  veriicalis, — Both  are  of  an  elongated  oval  form ;  but  the 
sides  are  flatter  in  No.  1,  and  the  supra-ciliary  ridges  are  more 
prominent  in  0.  B.  and  the  occipital  bulging  is  larger.  No.  1  is 
phsenozygous ;  0.  B.  was  apparently  only  very  slightly  so. 

Norma  lateralis, — The  length  of  both  is  striking  (194-196  mm.), 
but  No.  1  appears  flatter  above.  In  0.  B.  the  cranial  walls  are  better 
filled,  and  there  is  a  greater  swelling  in  the  roof  in  the  parietal  region ; 
and  also  the  parietal  squame  is  more  prominent;  the  supra-ciliary 
ridges  and  the  parietal  eminences  are  more  prominent ;  the  frontal 
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keel  giyes  a  fictitions  height  to  the  contoar  of  the  forehead  when  the 
cranium  is  viewed  laterally. 

NoTVM  frontalis. — The  forehead  is  narrower  in  No.  1,  and  the 
frontal  eminences  are  closer  together;  the  great  size  of  the  snpra- 
ciliary  ridges,  and  the  prominence  of  the  frontal  eminences  in  hoth, 
result  in  a  characteristic  large  depressed  ophryon.  Although  the 
lower  parts  of  the  sides  of  the  cranium  in  0.  B.  are  flat,  the  regions 
just  helow  the  temporal  crest  are  slightly  swollen.  In  No.  1  the 
sides  are  flatter  and  parallel  up  to  the  crest.  The  sagittal  keel  is  also 
much  more  prominent  in  0.  B.  than  in  No.  1. 

The  norma  verticalis  of  these  two  crania  is  shown  in  PI.  XII., 
figs.  7,  8  ;  beside  them  I  have  placed  a  cast  of  another  skull,  which  is 
also  in  the  Qrattan  Collection,  No.  5.  It  is  described  as  ''Very 
ancient  Irish,  from  a  Bailway-cutting."  I  have  not  been  able  to  find 
any  further  information  respecting  it.  I  carefully  measured  the  cast, 
and  have  drawn  up  the  following  indices,  which  must  be  regarded  as 
approximate  only.  The  maximum  length  was  196,  and  I  had  to 
estimate  the  breadth,  which  I  put  down  as  150 ;  this  makes  the  index 
as  76.  Collignon  argues  that  a  length  of  over  190  in  the  Hving  head 
is  characteristic  of  dolichocephaly,  and  so  we  may  describe  this  skull 
as  dolichocephalic ;  it  is  also  tapeinocephalic  (length-height  7 1 ,  breadth- 
height  93*3),  orthognathic  (96),  leptoprosopic,  Virchow  (82),  leptorhine 
(44),  and  microsome  (79).  It  is  obvious  that  both  the  contour  of  the 
norma  verticalis  and  the  indices  prove  this  cranium  to  belong  to  the 
same  race  as  the  Knockmaraidhe  skull  No.  1,  whatever  its  age  may 
happen  to  be. 

From  the  foregoing  descriptions  and  comparisons  there  is  no  doubt 
that  these  crania  belong  to  the  same  people  or  race ;  and,  from  their 
similarity  to  one  another  and  to  other  ancient  skulls  which  I  have 
studied,  they  may  be  regarded  as  very  typical  examples  of  that  race 
as  it  occurred  in  Ireland. 

When  we  travel  further  afield  we  find  that  these  crania  agree 
essentially  with  the  Long  Barrow  race  of  Ancient  Britain  and  with 
the  Neolithic  Dolichocephals  of  Western  and  South- Western  Europe. 
The  remains  found  in  certain  French  caves  present  this  type  in  its 
purity;  as,  for  example,  Les  Baumes-Ghaudes  in  the  commune  of 
Saint  Georges  de  L6vejac,  and  L'Homme  Mort  in  the  commune  of 
Saint  Pierre  de  Tripi6s,  both  in  Loz^re,  South  France.  Broca 
described  thirty-five  crania  from  the  former  cave,  having  length- 
breadth  indices  ranging  from  64*3  to  76*1,  with  a  mean  index  of  72. 
He  also  studied  nineteen  crania  from  the  latter  cave ;  of  these  sevear 
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teen  had  indices  ranging  from  68*2  to  76*7,  with  a  mean  index  of 
72*6,  hut  the  mean  index  of  the  male  crania  is  71*4 ;  the  remaining 
two  crania  had  indices  of  78*5  and  78*8,  the  total  index  heing  73*2. 
Philippe  Salmon  has  recently  ('*  Ethnologie  prehistoriqne :  Denomhre- 
ment  et  types  des  Cranes  N6olithiqaes  de  la  Qaule"  in  Eevue  mensuelle 
de  I'Ecole  d' Anthropologic  de  Paris,  1895)  published  in  a  convenient 
form  an  enumeration  of  the  length-breadth  indices  and  the  biblio- 
graphy of  all  the  Neolithic  crania  of  France  and  its  borders  ;  and  the 
reader  is  referred  to  this  valuable  Paper  for  further  evidence  respect- 
ing the  distribution  of  these  indigenous  dolichocephals  or  "  Type  de 
Baumes-Chaudes,"  as  he  prefers  to  style  it. 

The  Baumes-Ghaudes  tribe  helonged  to  what  is  now  generally 
called  the  Mediterranean  Bace,  of  which  the  Guanches^  of  the  Canary 
Islands  are,  perhaps,  the  purest  living  representatives.  I  have 
tabulated  some  mean  indices  of  these  two  representatives  of  the  race, 
and  it  will  be  seen  that  they  compare  very  closely  with  the  two  Irish 
crania  under  discussion. 

The  Co.  Tyrone  cranium  is  as  well-marked  a  cranium  as  the  other 
two,  but  clearly  belonging  to  a  very  different  race. 

Intermediate  between  this  and  the  two  first  are  the  Phoenix  Park 
No.  2  and  No.  3  crania.  These  appear  to  belong  to  a  mixed  race.  The 
former,  however,  is  probably  a  modification  of  the  dolicliocephalic 
group,  and  might  be  classed  among  them,  while  the  latter  seems  to 
helong  to  the  brachycephaHc  group.  The  glabello-occipital  length  of 
the  former  is  183  and  of  the  latter  182  mm.,  while  that  from  the 
Tyrone  kistvaen  is  only  176  mm.  M.  Salmon  has  drawn  attention  to 
a  similar  mixture  of  types  in  France,  and  he  has  traced  the  racial 
movements  that  these  facts  indicate.  Of  the  688  indices  that  he  has 
enumerated  the  preponderating  indices  are  73  and  74.  The  dolicho- 
cephals mount  up  to  57*7  per  cent. :  (it  must  be  remembered  that  he 
classes  all  skulls  up  to  77  as  dolichocephals,  instead  of  the  more  usual 
limit  of  75):  the  mesaticephals  are  21*1  per  cent.;  and  the  brachy- 
cephals  21*2  per  cent.  The  fact  that  53  skulls  have  an  index  of  78 
denotes  an  already  pronounced  mixture.  The  number  of  indices  of  70 
and  80  are  equal  (29,  30).  Indices  are  exceptional  or  rare  from  63  to 
68  and  from  85  to  97.  The  proportion  of  the  two  original  races  is 
as  397  is  to  146 ;  the  mixed  race  (145)  are  equid  in  number  to  the 
brachycephals  (146). 

*  CI.  an  important  paper,  by  F.  C.  Shrubsall,  on  **  Crania  from  Teneriffe," 
Proc.  Caiiib.  Philosoph.  Soc.,  ix.  1896,  p.  164. 
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An  analogous  immigration  of  brachycephals  has  been  proyed  for 
Ancient  Britain.  It  is  generally  supposed  that  this  people  introduced 
bronze  weapons  and  the  *'  Celtic  "  language  into  our  islands. 

Sir  William  Wilde  long  ago  pointed  out  (''  Ethnology  of  the 
Ancient  Irish,"  1844)  that  "  among  the  true  Irish  of  our  time  distinct 
traces  of  the  long-headed,  dark-haired,  black-visaged,  swarthy 
aborigines,  or  Gothic  Firbolgs,  and  also  (for  they  are  yery  numerous) 
the  oyal  or  globular-headed,  fair-haired,  light-coloured,  blue  or  grey- 
eyed  CeltsB  or  Tuatha  de  Danaan.  But  the  present  Irish  race  is  yery 
mixed.  .  .  .  Finally,  we  may  add  that  there  can  now  be  little  doubt 
that  the  same  early  race  [the  long-headed]  inhabited,  long  before  the 
date  of  written  history,  Ireland  and  Great  Britain,  Sweden,  Denmark, 
and  the  north-west  of  Europe  generally,  together  witb  the  ancient 
Etruria,  and  perhaps  to  central  parts  of  Germany  also  ;  at  least  one 
or  two  specimens  of  ancient  crania  whicb  we  examined  at  Halle  and 
Berlin  lead  to  these  conclusions.  We  haye  had  an  opportunity  of 
examining  some  skulls  of  the  Guanches  or  ancient  people  of  the 
Canary  Archipelago,  found  by  M.  Berthelot  in  Teneriffe,  and  they  pre- 
sented precisely  similar  characters."  These  conclusions  were  arriyed 
at  by  this  acute  obseryer  solely  by  an  inspection  of  the  skulls,  and  the 
only  measurements  since  published  on  the  Phoenix  Park  crania  (which 
formed  the  basis  of  Wilde's  comparisons)  are  the  yery  few  in  the 
'*  Crania  Britannica."  Till  now  there  has  been  no  means  of  yerifying 
this  hypothesis  by  means  of  modem  craniological  methods.  Wilde 
had  not  in  his  time  the  means  of  discriminating  between  the  l^orth 
European  dolichocephals  (Teutonic  or  Eow-Graye  type),  and  the  South 
European  dolichocephals. 

Dr.  Garson  who  is  a  well-known  authority  on  the  ancient  ethnology 
of  the  British  Islands,  says : — ''Osteological  remains  of  the  Neolithic 
people  are  distributed  all  oyer  Britain,  from  the  south  of  England  to 
the  extreme  north  of  Scotland.  They  are  most  numerous  in  the  south- 
west of  England,  especially  in  Wilts  and  Gloucestershire,  the  part  of 
the  country  occupied  by  the  Drobuni,  or  Silures,  at  the  beginning  of 
the  historic  period.  They  have  been  found  in  considerable  numbers 
in  Yorkshire,  Derbyshire,  and  Stafford.  Huxley  and  Wilson  have 
described  the  same  race  from  homed  cairns  in  Caithness,  and  from 
other  places  in  Scotland.  I  have  described  them  from  Wiltshire, 
Yorkshire,  Middlesex,  and  from  Orkney. 

There  is  some  doubt  of  their  having  been  found  yet  at  an  early 
period  in  Ireland,  as  Professor  Macalister  informs  me  that  he  has  not 
recognised  them  in  Ireland,  wbere  there  are  no  long  barrows.     Sir 
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William  Wilde,  on  the  other  hand,  recognised  Neolithic  sknlls  from 
Somersetshire  as  identical  with  certain  Irish  skulls.  Any  skulls  from 
Ireland  I  hare  seen,  which  have  shown  characters  similar  to  the 
Neolithic  skulls  from  England,  are  of  later  date,  but  Huxley  describes 
them  from  chambered  tombs,  peat  mosses,  and  river  deposits  of  Ireland. 
I  think  we  may  conclude,  as  regards  Ireland,  that  although  it  is 
doubtful  whether  the  Neolithic  people  were  there  at  as  early  a  date 
as  in  Britain,  they  were  certainly  there  later."  (Lecture  delivered  at 
the  Eoyal  Institution,  "  Nature,"  vol.  ii.,  Nov.  15,  p.  67  ;  Nov.  22, 
p.  90,  1894.) 

Thanks  to  the  researches  of  Sergi,  and  of  several  French  anthro- 
pologists, we  now  know  a  good  deal  about  the  Mediterranean  race. 
The  indices  I  have  given  demonstrate  that  it  extended  into  Ireland  in 
Neolithic  times,  and  the  head  forms  of  the  three  first  skulls  mentioned 
in  this  paper  are  common  among  Mediterranean  people.  Sergi  says 
that  the  ovoides  (Oldbridge)  is  found  from  Egypt  to  the  Iberian 
peninsula,  and  that  it  occurred  very  frequently  in  French  Neolithic 
interments  (Solntr6,  Laugerie-Basse,  Qrenelle,  THomme-Mort,  etc.), 
and  equally  frequently  in  the  long  barrows  of  England.  The  sphenoides 
stenometropus  (PhoBnix  Park,  No.  1)  is  very  common  in  the  Mediter- 
ranean, and  the  same  applies  to  the  more  typical  sphenoides  (Phoenix 
Park,  No.  2).  These  Irish  crania  are  also  orthognathic,  a  feature 
which  they  share  with  the  Long-barrow  people  of  Britain;  this  also 
is  very  characteristic  of  the  skulls  from  the  Caveme  de  THomme  Mort, 
and  the  existing  Spanish  Basques ;  the  Guanches  and  the  Gorsicans 
are  also  extremely  orthognathous.  Similarly  these  same  people  are 
equally  leptorhine  (cf .  table  on  p.  579),  but,  according  to  Shrubsall,  the 
mean  female  Guanche  nasal  index  is  41*5,  the  index  of  the  Spanish 
Basques  is  44*7.  The  important  orbital  index  tells  the  same  tale,  the 
index  of  the  Spanish  Basques  is  the  lowest  of  any  living  European 
people,  but  it  is  lower  in  the  skulls  of  the  Caveme  de  I'Homme  Mort, 
and  of  the  Guanche  mummies.  Therefore,  not  only  do  these  three 
Irish  crania  belong  to  the  Mediterranean  race,  but  to  the  Iberian  group 
or  division  of  that  race. 

Among  other  problems  of  Irish  ethnology  to  be  solved  by  cranio- 
logical  study  is  the  question  whether  we  had  representatives  of  the 
short,  swarthy,  black-haired,  brachycephaHc  race  of  Central  Europe 
(the  "Celt©''  of  Julius  Caesar,  and  Broca,  the  **  Auvergnats"  or 
**LigurianB"*  of  some  authors,  or  the  **  Type  de  GreneUe"  of  P. 

1  Sergi  and  some  other  anthropologiBts  regard  the  ancient  Liguriana  as  belonging 
to  the  dolichoeephalic  Mediterranean  race. 
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Salmon) ;  as  well  as  the  tall  fair,  brachycephalic  race  that  may  hare 
come  from  Denmark  (the  *<  Celts  "  of  some  authors,  the  **  Tnnmian  " 
of  Thumam  and  Rolleston,  or  the  <<  Bound  Barrow  Bace"  of  all 
authors). 

Personally,  1  am  inclined  to  think  that  the  Neolithic  brachycephals 
of  Central  Europe  did  come  over  to  the  British  Islands,  and  that 
traces  of  them  are  still  to  be  seen,  perhaps  more  frequently  in  Ireland 
than  in  Great  Britain.  If  this  be  so,  it  is  probably  they  came  as  a 
mixed  people,  that  mixture  of  brachycephals  and  southern  dolicho- 
cephals  which  Broca  called  ^*  Celts,"  for  it  must  be  remembered  that 
he  regarded  the  CeltsB  of  C»sar  as  a  mixed  people,  but  mainly  brachy- 
cephals. The  Neolithic  brachycephalic  immigrants  into  Western 
Europe  almost  certainly  came  from  Eastern  Europe,  and  possibly 
originally  from  Asia ;  it  is  also  probable  that  they  were  primitively  of 
the  same  stock  as  the  Lapps  and  Finns,  or  rather  one  constituent  of 
the  latter  people.  It  may  be  that  the  short,  dark,  brachycephalic 
element  in  the  British  Islands  was  largely  due  to  the  northern  brachy- 
cephals who  came  direct  from  Scandinavia  in  the  Neolithic  period, 
or  both  northern  and  southern  brachycephals  may  have  contributed 
their  respective  shares. 

It  is  possible  that  the  Round  Barrow  race  had  comparatively  little 
to  say  to  Irish  ethnology. 


FOSTSCBIPT  A.DDED  IN  THE  FbBSS. 

Since  this  paper  was  read  a  learned  and  voluminous  work  has 
been  published,  entitled  "  The  Dolmens  of  Ireland,  their  Distribution, 
Structural  Characteristics  and  Affinities  in  other  Countries ;  together 
with  the  Folk-lore  attaching  to  them,  supplemented  by  considerations 
on  the  Anthropology,  Ethnology,  and  Traditions  of  the  Irish  Bace," 
by  William  Copeland  Borlase.  In  the  third  volume  Mr.  Borlase  deals 
very  fully  with  Irish  craniology,  and  he  connects  the  Enockmaraidhe 
dolichocephal  with  the  Long  Barrow  men  of  Britain,  and  with  the 
Caveme  de  THomme  Mort  in  France.  The  mesaticephalic  skull  from 
the  same  tumulus  is  due  to  an  admixture  with  this  type  of  a  brachy- 
cephalic type  (p.  978).  The  measurements  and  descriptions  I  have 
given  above,  together  with  the  evidence  so  laboriously  collected  by 
Mr.  Borlase  conclusively  prove  the  existence  of  the  Baumes-Chaudes 
or  THomme-Mort  race  in  Ireland  in  very  early  times. 
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EXPLANATION  OF  PLATE  XH. 


Fio.  1.- 

—Oldbridge  Cranium, 

norma  yerticalis. 

Fio.  2. 

}i 

99 

„      lateralis  (1 

Fie.  3. 

it 

iJ 

„           M       (r 

Fio.  4. 

99 

>» 

,,      frontalis. 

Fie.  6. 

99 

99 

„      occipitalis 

(right  side). 


Fig.  6.— Cast  of  ancient  Irish  skull.     Railway  Cutting  (Qrattan 
Collection,  No.  5). 

Fio.  7. — Oldbridge  Cranium. 

Fm.  S.—Cast  of  Phoenix  Park  Cranium,  No.  1. 
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ON  STONE  MARKINGS  (SHIP  -  FIOURE)  EECENTLT 
DISCOVERED  AT  DOWTH,  IN  THE  COUNTY  OF 
MEATH.     By  GEORGE   COFFEY. 

[Bead  Xukb  28,  1897.] 

The  caryings  on  the  Btones  in  the  chambers  of  the  tamnlns  at  Dowth 
are  rude  and  shallow,  and  may  be  better  described  as  markings  than 
carvings.  They  arc  such  as  could  be  produced  by  repeated  blows  of  a 
rude  pick,  or  a  sharp  pointed  stone.  In  dry  weather,  when  the 
surfaces  of  the  stones  present  an  earthy  appearance,  it  is  in  many  cases 
difficult  to  detect  them,  and  at  all  times  a  side-light  is  necessary  to 
bring  them  out.  In  wet  weather  the  markings  show  more  clearly  on 
the  moistened  surfaces  of  the  stones.  I  have  found  also  that  the  eye 
soon  becomes  exhausted  in  looking  for  these  markings,  and  that  on 
repeated  visits  a  fresh  eye  detects  markings  which  had  previously 
escaped  notice. 

In  the  autumn  of  1896  I  visited  Dowth,  in  company  with  Mr.  C. 
H.  Oldham.  In  the  inner  chamber  off  the  circular  chamber  discovered 
by  Sir  Thomas  Deane  in  1885,  Mr.  Oldham  called  my  attention  to  some 
markings  on  the  upper  surface  of  the  lintel  stone  above  the  entrance 
to  this  chamber.  On  examination  I  was  pleased  to  find  that  they 
included  a  typical  example  of  the  ship-figure  so  frequently  found  on 
rock-surfaces  in  Sweden. 

In  my  Paper  on  the  Tumuli  of  New  Grange,  Dowth,  and  Xnowth, 
I  have  illustrated  reveral  examples  of  ship  figures  from  the  Swedish 
rocks  {Trans.  R,  L  A.,  vol.  xxx.,  p.  34).  These  I  compared  with 
somewhat  similar  figures  on  stones  in  a  tumulus  at  Lockmariaker,  in 
Brittany,  and  with  a  figure  in  the  chamber  at  New  Grange.  From  a 
comparison  of  the  forms  I  argued  that  the  most  probable  explanation 
of  the  latter  was  that  it  was  a  rude  representation  of  a  ship.  My 
argument  has  been  adopted  by  M.  Adrian  de  Mortillet  to  explain 
similar  figures  on  dolmens  in  Brittany,  but  he  is  of  opinion  that  the 


Coffey — On  Stone  Markings  {Ship-figure)  at  Dototh.    687 

part  of  the  figure  which  I  conjectured  to  be  a  sail,  represents  a 
guerite  such  as  appears  on  the  triremes  in  the  bas-reliefs  of  Trojan's 
column.^ 

The  interest  of  the  present  discoyery  lies  in  the  fact  that  we  have 
no  longer  to  argue  from  general  resemblances,  but  have  now  an 
example  which  may  be  said  to  be  identical  with  those  in  Sweden. 

Thv  under  surface  of  the  lintel  stone  on  which  this  figure  occurs 
is  just  6  feet  above  the  fioor  of  the  chamber.  The  upper  surface 
slopes  ^lack  like  a  desk,  and  it  is  on  this  surface  that  the  markings  are 
found.     The  nibbing  which  I  exhibit  (from  which  the  accompanying 


illustration,  reduced  to  one-third,  has  been  drawn)  shows  that  three  or 
four  ships  have  been  cut  on  this  stone.  There  are  numerous  natural 
markings  on  the  stone,  and  the  artificial  cuttings  are  in  places  very  in- 
distinct. It  is]not  possible  therefore  to  make  out  with  certainty  all  the 
figures.  Fortunately  the  principal  boat  is  well  marked.  The  cutting  of 
this  figure,  as  also  some  of  the  others,  has  been  done  with  a  pick  of  some 
sort  in  the  manner  which  is  characteristic  of  most  of  the  cuttings  in  the 
chambers  at  Dowth  and  N'e  w  Orange.  The  haphazard  way  in  which  the 
ships  are  placed  on  the  stone,  without  order  or  uniformity  of  position,  is 
characteristic  of  rock-markings  in  general,  and  in  this  respect  does  not 
depart  from  the  Swedish  examples.  The  fact  that  the  stone  is  above 
convenient  reach  from  the  ground,  as  also  that  some  of  the  markings 


1  Sevu^  Mentuelie  de  VAoU  tPJntropoh^,  1894,  p.  286. 
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are  close  under  the  roofing  stones  of  the  chamber,  seems  to  proye  that 
the  markingB  were  executed  before  the  stone  was  placed  in  position. 
In  Sweden,  ship-figures  of  this  class  are  ascribed  to  the  Bronze  Age. 
It  is  possible,  however,  that  in  some  instances  they  belong  to  a  later 
period. 

I  take  this  opportunity  to  mention  a  few  other  markings  which 
escaped  my  notice  when  writing  on  the  tumuli  of  New  Orange  and 
Dowth.  In  New  Grange— on  the  side  surface  of  stone  12,  right-hand 
side  of  the  passage  facing  the  eleventh  stone  on  same  side — are  a 
number  of  triangular  cuttings  arranged  in  a  sort  of  pattern  of  quar- 
tered squares,  the  alternate  triangles  of  which  are  cut  out.  In  the 
chamber,  stone  fig.  88  in  my  Paper,  has  some  triangles  cut  on  the  under 
surface  near  the  projecting  edge  of  the  stone.  At  Dowth,  I  mentioned 
but  one  inscribed  stone  in  the  circular  chamber.  In  addition,  stone 
number  4  from  the  entrance  to  the  inner  chamber,  left  side,  has  a 
large  continuous  chevron  cut  on  it ;  and  the  left  jamb  of  the  entrance 
to  the  inner  chamber  has  a  cup  and  circle  inscribed  on  it,  and  above 
this  figure  a  rude  marking  of  indeterminate  form. 
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XXIII. 

ON  THE  OKIENTATION  OF  SOME  CKOMLECHS  IN  THE 
NEIGHBOURHOOD  OF  DUBLIN.  (PabtL)  By  PROFESSOR 
J.  P.  O'REILLY,  Royal  College  of  Science,  Dublin.  (Plates 
Xni.  TO  XVII.) 

[Bead  June  22,  1896.] 

Is  a  Paper  "  On  the  orientation  of  certain  dolmens  recently  discovered 
in  Catalonia,"  ^  I  pointed  out  that  these  grouped  themselves  according 
to  three  or  four  principal  directions,  mainly,  N.W.  and  S.E.  This 
evidence  of  distinct  orientation  led  me  to  presume  that  the  cromlechs 
of  more  Western  Europe  would  not  only  show  distinct  orientation,  but 
might  also  allow  of  the  classification  of  tbese2[monument8,  and  the 
formation  of  groups  according  to  their  observed  directions,  it  being 
presumable  that  the  same  motive  guides  the  builders  in  giving  a  like 
disposition  as  regards  the  cardinal  points  of  the  compass,  to  these 
monuments,  in  Western  as  in  Eastern  Europe. 

I  was  therefore  led  to  examine  the  cromlechs  existing  in  the 
Deighbourhood  of  Dublin  from  this  point  of  view,  and  now  submit 
the  following  remarks  and  drawings  relative  thereto  as  the  results  of 
my  examination. 

The  cromlechs  visited  and  here  planned  are  those  of  Shanganagh, 
Brennanstown  or  Olen  Druid  and  Howth. 

These  have  already  been  described  by  Henry  O'Neill,  in  an  article 
published  in  the  Transactions  of  the  Kilkenny  Archaeological  Society, 
vol.  ii.,  1852-3,  p.  40,  "  On  the  Rock  Monuments  of  the  Co.  Dublin," 
and  also  by  Wakeman,  in  his  "Handbook  of  Irish  Antiquities,"  2nd 
edition,  1891.  Both  these  authors  have  given  drawings  or  sketches 
of  the  monuments,  but  no  plans.  Their  remarks  will  be  cited  in  each 
particular  case. 

Shanoanaoh  Cbomlech  (PL  XIII.,  figs.  1,  2). 

The  first  examined  by  me  was  that  of  Shanganagh,  which  may  be 
reached  in  Or  about  one-quarter  hour's  walk  from  Bally  brack  Railway 

1  Proc.  E.  I.  A.,  3rd  Ser.,  vol.  3,  p.  673. 
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Station,  and  is  situated  in  a  field  quite  close  to  the  Bray  Road,  about 
300  yards  to  the  west  of  Loughlinstown  River.  The  following  details 
are  from  O'Neill  {loe.  eit.  p.  41)  : — **  It  is  within  half  a  mile  of  the 
sea-shore.  The  field  on  which  it  lies  is  almost  level;  there  it  no 
trench  or  other  artificial  arrangement  in  connexion  with  it.  There 
are  only  four  supporting  stones,  two  on  each  side ;  one  of  these  has 
been  broken  in  the  middle,  and  the  opposite  one  has  fallen  in ;  but  the 
roof  rock  rests  on  the  side  of  the  fallen  one  and  the  top  of  the  fragment 
on  the  opposite  side,  so  as  to  be  retained  in  its  present  inclined  posi- 
tion.*' ^'The  chamber  lies  east  and  west,  and  is  6  or  7  feet  long  by 
2  feet  6  inches  wide,  and  was  probably  5  feet  high.  The  floor  is  of 
clay,  and  at  the  level  of  the  surrounding  surface.  The  monument  is 
of  granite."  Wakeman  {loe.  eit  p.  68)  describes  it  as  "a  very  fine 
specimen  of  what  may  be  styled,  as  regards  size,  a  cromleac  of  the 
second  class.  It  is  supported  upon  four  stones,  and  presents  no  appear- 
ance of  having  been  enveloped  in  a  mound  of  any  description.  The 
chamber  would  seem  to  extend  east  and  west.  There  is  neither  name 
nor  legend  in  connexion  with  the  monument.  The  situation  is  close 
to  the  sea." 

I  was  unable  to  recognize  the  break  in  the  stone  mentioned  by 
O'Neill,  who  evidently  wrote  under  the  impression  that  the  cap-stone 
was  originally  placed  horizontally,  and  was  then  "five  feet  high," 
that  is,  lay  horizontally  on  the  supporting  stones  at  5  feet  above  the 
surface  of  the  ground.  This  interpretation  does  not  seem  to  be  borne 
out  by  the  examination  of  the  monument.  There  are  four  stones 
(PI.  XIII.,  fig.  2).  On  three  of  these  the  cap  rests;  that  is,  on  the  north- 
west stone,  the  south-east,  and  the  south-west  one.  The  north-east 
stone  is  not  in  contact  with  the  cap,  and  leans  against  the  adjacent  south- 
east stone ;  its  eastern  face  making  with  the  adjacent  face  of  the  south- 
east pillar  stone  an  angle  of  60^,  as  indicated  in  the  plan.  The  cap- 
stone lies  fairly  evenly  in  the  north  and  south  direction,  on  its  supports, 
dipping,  liowevcr,  slightly  to  the  north,  owing  probably  to  the  want  of 
support  of  the  north-east  stone.  It  slopes,  or  inclines  to  the  west,  at 
an  angle  of  23^  with  the  horizon  (taken  on  the  under  face),  and  I  could 
see  no  indication  to  justify  the  supposition  that  it  ever  occupied  the 
horizontal  position  suggested  by  O'Neill.  It  is  to  be  noted  that  a  hole 
of  about  three-fourths  of  an  inch  in  diameter,  and  5  or  6  inches  in 
depth,  has  been  drilled  in  the  upper  surface  of  the  stone  on  the  north 
side.  Similar  holes  are  found  in  the  Ancient  Inscribed  Stone,  Elilliney, 
described  by  Wakeman  {loc.  oit,  p.  49;.  The  orientation  of  the  chamber 
is  practically  east  and  west,  that  of  the  east  side  of  the  south-east  stone 
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being  north  1°  46'  west,  or  say  a  degree  and  a-half  from  the  true  north 
and  south.  Even  supposing  that  the  stone  had  been  originally  oriented 
true  north  and  south,  the  lapse  of  time,  with  all  its  attendant  accidents 
and  the  corrosive  action  of  the  atmosphere,  would  reasonably  account  foi 
the  actual  slight  difference  at  present  shown,  the  roughness  of  the  stone 
surface  not  allowing  a  closer  approximation  of  direction  than  a  degree 
at  best.  It  is  remarkable  that  the  western  extremities  of  the  north- 
west and  south-west  stones  lie  also  in  a  line  nearly  due  north  and  south, 
the  difference  therefrom  being  1^  46' west ;  how  far  this  was  originally 
intended  can  only  be  conjectured  at  present.  Looking  at  the  eastern 
^end  of  the  cromlech,  as  shown  in  the  elevation  (Plate  XIII.,  fig.  1),  it 
will  be  remarked  that  the  south-east  stone  bearing  the  north  and  south 
face  is  on  the  left-hand  side  of  the  observer.  This  arrangement  also 
presents  itself  in  the  cromlech  of  Brennanstown.  It  may  not  be  out  of 
place  to  further  note  that  both  the  one  and  the  other  are  situated  in  the 
vicinity  of  streams. 

Glen  Dbuid  Cbomlech. 

(Plates  XIV.,  XY.,  XVI.). 

The  Brennanstown  or  Glen  Druid  cromlech  is  situated  in  a  small 
«ecluded  valley  or  glen,  situated  about  500  yards  to  the  east  of  Carrick- 
mines  Kailway-station,  which  is  overlooked  by  a  square  tower  forming 
a  notable  landmark  from  many  points  in  the  vicinity,  and  shown  in 
Wakeman's  sketch  {loe.  cit,  p.  70).  The  monument  lies  at  the  head  of 
the  Glen  to  the  west,  and  close  beside  a  stream  which  seems  to  have 
been  the  principal  agent  in  carving  out  from  the  granite  the  Glen,  of 
which  the  direction  in  this  point  is  nearly  east  and  west,  and  presumably 
•corresponds  to  a  main  line  or  lines  of  jointing.  O'Neill,  after  giving 
the  dimensions,  states : — ''  The  direction  is  east  and  west,  the  floor 
clay,  and  considerably  lower  than  the  surface  of  the  field.  There  are 
several  large  stones  lying  about,  and  tolerably  decided  indications  of 
flome  of  them  having  been  arranged  to  form  two  parallel  lines  of 
approach  to  the  lower  end  of  the  monument."  Wakeman  calls  it  "a 
very  perfect  cromleac,"  describes  it  summarily,  and  says,  **  A  number 
of  detached  stones  lying  about  this  very  perfect  example  would  indicate 
that  it  was  originally  accompanied  by  a  circle  of  pillar-stones." 

The  section  and  elevations  on  Plates  XIV.,  XV.,  and  XVI.  will 
•enable  a  more  complete  and  accurate  estimate  to  be  made  of  this  very  re- 
markable monument.  The  stones  are  all  of  granite,  which  is  the  rock  of 
the  Glen.  They  are  in  an  excellent  state  of  preservation,  and  have  not 
seemingly  suffered  any  serious  derangement.    It  will  be  seen  from  the 
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plan  (fig.  1)  that  the  orientation  of  the  chamber  is  yerj  perfect.  The 
difference  from  true  bearings  not  being  more  than  1^^,  or  quite  within 
the  degree  of  accuracy  of  measurement,  which  the  present  states  of  the 
surfaces  of  the  stones  can  allow,  no  matter  what  the  care  taken.  The 
orientation  east  and  west  is  tmc  only  for  the  northern  side  of  the 
chamber,  while  the  southern  side  piet^ents  quite  a  different  direction, 
that  of  about  36^  north  of  esfi^t,  and  south  of  west,  while  the  two  end 
f^tones  closing  in  the  west  and  east  sides  of  the  chamber  are  nearly 
piirullel  in  direction,  but  do  not  lie  in  the  north  and  south  plane.    The 


Fig.  1.— Glen  Druid. 

south-east  stone  is  broken  in  two,  and  the  halves  have  undergone  a 
slight  derangement  of  position.  The  chamber  was  therefore  originally 
composed  of  six  stones  and  the  cap ;  of  these  four  still  support  the 
latter,  while  the  two  end  stones  are  not  in  contact  with  it. 

This  is  shown  by  the  western  elevation  of  the  monument  (PI.  XIV.) 
and  the  interior  view  looking  west  (PI.  XY.),  as  also  by  the  west  and 
east  section  (PI.  XVI.).  The  space  between  the  central  western  stone 
and  the  under  surface  of  the  cap  is  about  18  centimetres  (=  7i  inches), 
and  must  have  originally  so  existed.      Moreover,  this  central  stone 
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18  gabled  or  mitred  on  its  upper  end,  and  thus  bears  a  rough  resem- 
blance to  an  ordinary  type  of  modem  tombstone.  The  eastern  end 
stone  only  reaches  the  level  of  the  ground,  and,  as  stated  and  shown 
by  the  section  and  plan,  is  not  in  contact  with  the  cap.  Outside 
the  monument  and  at  the  eastern  end  of  it,  appear,  on  the  surface 
of  the  ground,  other  stones,  as  marked  in  the  plan,  which  show 
a- rectangular  arrangement,  and  seem  to  point  to  the  existence  of  a 
aort  of  porch  or  other  building ;  or,  as  O'Neill  puts  it,  showing 
^'  indications  of  some  of  tliem  having  been  arranged  to  form  two 
parallel  lines  of  approach  to  the  lower  end  of  the  monument."  This 
matter  seems  worthy  of  further  investigation  and  comparison  with 
monuments  of  a  similar  nature  elsewhere,  assuming  of  course  that 
these  stones  are  coeval  with  the  cromlech.  At  the  north-east  end 
of  the  chamber,  there  is  a  large  stone,  marked  J.  in  the  plan,  lying 
in  contact  with  the  eastern  end  of  the  northern  stone.  What  its 
signification  may  be,  I  do  not  venture  to  suggest,  but  call  attention 
to  the  direction  of  its  northern  face,  which  is  east  24^-25°  north,  and 
west  24^-25°  south ;  that  is  practically  the  amount  of  the  southern  decli- 
nation of  the  Sun  at  the  winter  solstice.  Moreover,  it  will  be  seen  by 
the  plan,  that  this  is  also  approximatively  the  direction  of  the  southern 
wall  of  the  chamber.  There  is  thus  suggested  a  possible  connexion 
between  the  direction  of  these  stones  and  their  utilization  for  the  observa- 
tion of  the  setting  of  the  Sun  at  the  winter  solstice.  In  order  that  such 
observation  should  be  possible,  it  were  necessary  that  the  arrangement 
of  the  chamber  would  not  merely  allow  of  it,  but  should  in  some  way 
favour  it.  Now  it  can  be  seen  that,  owing  to  the  manner  in  which  the 
stones  forming  the  western  end  of  the  chamber  are  disposed,  the  sky- 
line of  the  neighbouring  western  extremity  of  the  Glen  is  visible  from 
under  the  rim  of  a  lower  face  of  the  cap  as  shown  by  the  interior 
•elevation  of  the  western  end  of  the  chamber  (the  actual  growth  of 
timber  obstructing  the  view  on  the  south  side).  May  not  therefore 
the  central  mitred  stone  of  this  western  end  have  served  as  an  index 
to  mark  the  position  of  the  sun  at  the  time  of  the  winter  solstice,  for 
an  observer  looking  from  the  eastern  end  of  the  chamber  and  sitting 
on,  or  at  the  level  of  the  low  stone  which  there  closes  it  in.  This  was 
possible  when  the  whole  sky-line  of  the  ridge  was  yet  free  from  timber 
growth,  what  remains  of  it  free  showing  this  sufficiently.  The  direc- 
tion of  the  Sun  in  the  winter  solstice  is  marked  on  the  plan,  and  points 
to  the  feasibility  of  the  suggested  observation  and  its  connexion  with  the 
central  western  mitred  stone.  There  are  other  peculiarities  connected 
with  the  stones  of  the  southern  wall   of  the  chamber  which  seem 
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worthy  of  attention.  Thus,  it  may  be  observed  from  the  elevation  of 
the  north  side  of  the  cromlech,  that  the  stones  of  this  southern  wall 
form  at  their  junction  or  overlap  a  U-shaped  void  or  opening  with 
rounded  surfaces ;  these  are  smooth  and,  as  it  were,  water- worn ;  thi» 
result  might  possibly  arise  from  a  very  simple  and  natural  cause,  that 
is,  the  habit  of  the  cattle  grazing  about  rubbing  their  dewlaps  on  these 
surfaces,  the  height  of  the  opening  and  its  size  allowing  of  their  doing 
80 ;  nevertheles9,  the  fact  that  these  smooth  surfaces  are  not  con- 
tinuous  horizontally,  but  extend  downwards  on  the  faces  of  the  stones 
beyond  the  parts  of  these  accessible  to  the  cattle,  tends  to  show  that 
originally  these  surfaces  were  smooth.  Lastly,  on  the  inside  of  the 
south-western  supporting  stone  (C),  and  at  a  height  of  about  1  m.  from 
the  floor,  there  may  be  recognized,  on  careful  examination  by  the 
hand,  small  patches  of  the  surface  perfectly  smooth  and,  as  it  were» 
ground  fine.  One  spot  in  particular  struck  me  much,  as  it  shows  a 
cross-section  of  a  mica  crystal  perfectly  smooth,  and  such  as  to  imply 
water  grinding,  say  with  fine  sand,  on  a  hard,  smooth  surface,  the 
result  being  therefoi*e  quite  distinct  from  any  possible  result  of 
weathering.  These  patches  I  look  on  as  the  remains  of  a  polished 
glaciated  surface,  and  am  led  to  conclude  that  the  stone  in  its  original 
state  was  a  glacial  boulder,  highly  ground  and  polished  on  one  face  at 
least,  probably  having  been  found  in  the  neighbouring  stream,  and 
was  used  by  the  builders  of  the  cromlech  precisely  on  account  of 
its  highly  polished  surface,  to  which  some  particular  signification  was 
attached.  If  my  observations  and  conclusions  are  correct,  some  very 
interesting  points  of  view  would  thus  be  opened  up  both  as  to  the 
choice  of  the  material  used  in  these  monuments,  and  as  to  their  age, 
since  the  lapse  of  time  necessary  to  allow  of  the  removal  by  atmo- 
spheric action  of  the  polished  surface  has  been  in  some  way  proportional 
to  their  age.  There  is  also  thus  raised  the  question,  were  not  the 
other  stones  of  the  chamber  polished  boulders,  including  the  cap 
itself  ?  This  would  be  at  least  probable.  The  cap  is  undoubtedly  a  glacial 
boulder,  and  may  have  been  more  or  less  polished  on  its  under  surface. 
As  to  the  other  stones,  no  trace  apparently  remains  of  any  former  smooth 
surface.  However,  the  northern  stone  (F)  presents  a  character  which 
merits  attention ;  it  is  its  relative  thinness  and  extent.  Stones  of  granite 
which  have  undergone  very  great  pressures  by  superimposed  matter^ 
and  were  subjected  at  the  same  time  to  motion  in  a  given  direction, 
as  also  to  low  temperature  with  water  present  would  undergo,  at  least 
in  the  portions  near  the  contact  surface,  molecular  derangements  such 
that  subsequent  relief  of  the  pressures  and  low  temperatures  would 
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give  rise  to  a  tendency  to  expansion  and  a  subsequent  scaling  off  of 
flat  flakes,  leaving  behind  a  rough,  slightly  undulated  surface,  such  as 
is  presented  by  this  northern  stone. 

From  this  point  of  view  1  am  inclined  to  think  that  it  may  have 
been  a  glaciated  plate  of  granite,  smooth  at  least  on  one  side,  and  used 
on  that  account.  In  close  proximity  to  these  smooth  patches  on  this 
south-western  stone  occurs  an  incision  about  10  cm.  long,  by 
H  cm.  broad,  and  i  cm.  deep,  which  may  have  been  done  by  hand, 
but  which  might  really  be  likewise  the  result  of  contact  with  a  hard 
angle  of  a  rock  under  glacial  or  erosive  action,  but  it  is  difficult  to  deter- 
mine to  which  cause  it  may  have  been  due. 

The  cap  is  a  very  remarkable  mass  of  granite  in  size,  and  presents 
an  inclination  to  the  horizon  of  about  14^.  The  under  surface  is  singu- 
larly even  and  very  slightly  arched.  The  cap  is  shown  in  horizontal 
projection  on  the  plan,  and  also  in  the  western  and  northern  eleva- 
tions in  the  Plates.  What  is  of  very  great  interest  is  the  channel 
cut  across  the  upper  face  in  the  form  of  a  bow,  as  shown  on  the  plan, 
and  bearing  two  sets  of  incisions — one  on  the  north  side,  the  other  on 
the  south.  These  part  from  the  channel,  and  extend  about  6  to  10  cm. 
up  the  slope  of  the  face  or  towards  the  western  end  of  the  stone.  Both 
the  channel  and  tlie  incisions  have  suffered  from  atmospheiic  action, 
and  have  therefore  lost  somewhat  of  their  original  sharpness  of  outline ; 
nevertheless,  they  are  still  perfectly  distinct,  and  the  intervals  between 
the  incisions  have  been  measured  as  carefully  as  the  state  of  the 
surfaces  allows.    They  are  as  follows  : — 

mm.  mm.  mm.         mm.        mm. 

South  aide,       .     142,        1545,     278-6,     233-5      — 

North  side,       .     221-5,     1625,       91-5,     169-5,     127-5 

The  measures  marked  on  the  plan  are  cm.,  and  are  only 
approximative.  There  are  twelve  incisions  in  all.  One  on  the  south 
side  is,  however,  so  elementary  or  effaced  as  to  be  doubtful.  The 
intervals  are  given  not  merely  as  belonging  to  the  plan,  but  also 
because  they  may  represent  some  unit  of  measurement.  I  do  not 
attempt  to  speculate  on  their  use  further  than  to  suggest  that,  if  there 
be  admitted  evidence  of  the  utilization  of  the  monument  for  solar 
observations,  these  incisions  may  really  have  had  the  same  object, 
and  might  have  been  in  connexion  with  a  gnomon  of  which  the  place 
would  have  been  at  some  point  to  the  east ;  possibly  among  the  stoues 
shown  on  that  side  of  the  chamber  in  the  plan. 
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HowTH  Gboklbch. 
(Plate  XVII.) 

The  last  cromlech  examined  was  that  of  Huwth  Bemesne,  which, 
probably  on  account  of  its  having  been  more  accessible  than  those 
already  described,  has  suffered  demolition  to  an  extent  which  is  prac- 
tically complete.  Its  plan,  therefore,  can  only  present  the  relative 
positions  of  the  stones  which  formerly  supported  the  cap  in  their 
actual  state.  The  extent  of  the  derangement  they  have  undergone 
can  only  be  guessed  at ;  however,  the  three  stones  forming  Uie  south- 
east extremity  are  nearly  in  their  original  positions,  and  these  furnish 
some  very  interesting  points  of  comparison  as  regards  the  Brennaim- 
town  cromlech.  Of  the  Howth  one,  O'Neill  says  : — '*  An  attentive 
examination  of  this  monument  has  convinced  me  that  this  enormous 
mass  (the  cap  stone)  constituted  the  roof  of  a  chamber  lying  east  by 
north,  the  chamber  being  about  1 2  feet  long  by  4  feet  wide,  the  floor 
of  clay,  the  walls  of  other  great  stones,  three  at  each  side  and  one  at 
each  end — eight  in  alL  The  roof  rock,  though  very  irregular  on  its 
upper  surface,  is  tolerably  level  beneath,  and  was  so  situated  as  to 
have  the  upper  surface  horizontal,  or  nearly  so,  thus  constituting  a 
level  ceiling  to  the  chamber ;  but,  owing  to  the  great  thickness  and 
consequent  weight  at  one  end,  the  supporting  stones  have  given  way, 
and,  in  slipping,  the  roof  rock  has  been  caught  by  a  part  of  the 
stone  on  which  its  present  higher  portion  rests.  The  supporting 
stones  from  which  it  has  slipped  are  still  standing  undisturbed,  and 
are  seen  on  the  left  hand  side  in  the  accompanying  sketch.  They  are 
about  7  feet  high,  so  that  the  original  height  of  the  monument  must 
have  been  12  or  13  feet.  The  longer  direction  of  the  chamber  is  east 
by  north ;  its  floor  is  a  little  below  the  natural  level  of  the  soil. 
There  are  several  rocky  fmgments  lying  around,  which,  in  one  part, 
form  a  sort  of  rude  intrenchment  of  the  monument;  but  whether 
artificial  or  the  result  of  accident  I  could  not  decide.  The  monument 
is  of  quartz  rock  "  {he,  eit.  p.  41). 

Wakoman  says  : — *  ^  This  fine  monument  is  situated  near  the  base 
of  an  inland  cliff  within  the  grounds  of  Howth  Castle,  and  at  a  distance 
of  about  three-quarters  of  a  mile  from  the  seashore.  It  consists  at 
present  of  ten  blocks  of  quartz,  of  which  the  table  or  covering  stone, 
the  largest,  measures  from  north  to  south  18,  and  from  east  to  west 
19^  feet,  the  extreme  thickness  being  8  feet.  The  weight  of  this 
mass  has  been  computed  at  ninety  tons.     Such  an  enormous  pressure 
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appears  to  have  caused  the  supporters,  more  or  less,  to  give  way ; 
they  all  incHne  eastward,  and  the  tahle  would  seem  to  have  slipped 


Fio.  2. 

in  that  direction,  in  its  course  breaking  one  of  the  pillars  in  two. 
It  did  not  come  to  the  ground,  however,  having  been  arrested  in 
its  descent  by  the  undisturbed  stump  of  the  fractured  stone,  upon 
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which,  in  an  inclined  position,  it  now  reposes  at  its  lowest  end.  The 
supporters  are  about  6)-  feet  in  height;  so  that,  as  Beranger,  who 
visited  and  described  the  remains  about  one  hundred  years  ago,  states : — 
'This,  one  of  the  grandest  mausoleums,  must  have  made  a  noble 
figure  standing,  as  the  tallest  man  might  stand  and  walk  under  it  at 
ease.'  llie  work  on  the  interior  would  seem  to  have  constituted  an 
irregular  chamber,  tending  east  and  west ;  but  much  disturbance  of 
the  stones  has  occurred."  **  These  stones  were  formerly  called  Fin 
MacCours  Quoits"  {loe.  eit.  p.  64). 

The  divergence  of  views  shown  by  these  authors,  as  regards  the 
direction  of  the  chamber,  justifies  the  making  of  a  correct  plan 
(see  fig.  2,  p.  697).  I  only  noticed  seven  stones  and  the  cap.  i)f 
these  the  three  south-eastern  ones  are  erect,  and  practically  in  their 
original  positions ;  the  most  north-easterly  (B)  of  these  three,  which 
was  one  of  the  props  of  the  cap  stone,  has  remained  in  contact  with 
it,  but  has  been  dragged  considerably  from  its  original  upright  posi- 
tion. The  other  stones  (F,  G,  H,  J)  have  been  more  or  less  completely 
overturned,  those  to  the  north  now  lying  nearly  fiat  on  the  ground. 
There  can,  therefore,  be  only  a  presumption  as  to  the  exact  positions 
they  occupied  when  originally  upright;  and,  accordingly,  I  have 
indicated  their  presumed  original  positions,  taking  for  granted  that, 
in  their  motion  on  being  overturned,  they  yielded  along  their  longest 
dimension  as  axis ;  but  some  of  them  may  have  undergone  a  twist  at 
the  same  time  owing  to  the  greater  or  less  depths  of  their  buried 
extremities  and  the  positions  of  the  points  of  bearing  of  the  cap. 
One  of  the  stones  has  been  broken  clean  across,  and  seemingly  indi- 
cates thus  the  direction  of  the  thrust,  that  is  practically  north  by  east. 
Comparing  now  the  stones  of  the  south-eastern  end  still  upright,  and 
shown  in  the  elevation  of  that  extremity  of  the  monument  (PI.  XVII.) 
(which  was  evidently  the  highest)  with  the  similar  stones  of  the 
Brennanntown  cromlech,  it  will  be  at  once  observed  that  the  same 
relation  of  these  stones,  one  to  the  other,  exists ;  that  is,  between  two 
taller  supporting  stones,  is  found  a  third  stone  not  so  tall,  and  three- 
fore  not  having  been  in  contact  with  the  cap  stone  by  a  certain 
interval ;  moreover,  this  central  stone  is  mitred  and  closely  applied 
to  the  supporting  stone  on  the  left  hand. 

There  is  evidently  hero  an  intentionally  similar  arrangement 
to  that  shown  by  the  Brennanstown  cromlech ;  this  becomes  all  the 
more  evident  when  the  material  of  the  stones  is  considered,  which  at 
Howth  is  quartzite  from  the  neighbouring  cliff,  full  of  quartz  veins, 
and  therefore  an  extremely  hard  rock  most  difficult,  in  any  way,  to 
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fashion  into  shape.  That  the  middle  stone  was  roughly  fashioned 
seems  to  me  quite  evident.  As  in  the  case  of  the  Brennanstown 
monument,  these  two  stones  (the  left-hand  one  and  the  mitred)  are 
closely  approximated.  If  therefore  it  he  assumed  that  in  this  latter 
case  the  mitred  stone  was  intended  to  help  in  an  astronomical  ohserva- 
tion  it  should  follow  hy  analogy  that  in  the  Howth  monument  some 
such  ohject  was  sought.  As  a  matter  of  fact  it  is  found  that  on 
standing  on  the  inside  or  chamher  side  of  the  mitred  stone,  and  looking 
over  it  towards  the  quartzite  cliff  (**  Much  Hill "),  the  sky-line  of  this 
stands  out  clearly,  and  the  view  of  the  sky  in  that  direction  is  open. 
This  peculiar  relation,  one  to  the  other,  of  these  three  end  stones  seems 
to  connect  these  two  monuments ;  hut  was  that  of  Howth  intended  in 
this  respect  for  solar  or  stellar  observation  ?  This  question  is  to  some 
extent  answered  by  pointing  out  that  the  left-hand  stone  (D)  or  most 
south-westerly  has  a  direction  east  27^45'  south,  and  west  27°  45' north, 
or  roughly  is  in  the  direction  of  the  summer  setting  Sun  at  the  period 
of  solstice.  It  is  quite  true  that  the  present  value  of  the  declination 
is  only  23°  27',  hut  it  is  recorded  by  Bailly,  in  his  "  Histoire  de 
TAstronomie,"  that  higher  values  were  used  amongst  the  ancients. 
At  present  owing  to  the  dismantled  state  of  the  monument  this  appli- 
cation of  it  is  not  at  all  evident,  but  when  the  supporting  stones  were 
all  upright  and  in  their  original  positions,  the  rays  of  the  setting  Sun 
at  the  period  of  the  summer  solstice,  could  traverse  the  chamber  and 
pass  out  between  the  mitred  stone  and  the  adjacent  south-western 
pillar,  it  being  borne  in  mind  that  the  monument  stands  at  a  level  so 
as  to  dominate  the  horizon  to  the  west,  and  not  taking  into  account 
the  present  tree  growth  which  of  course  now  interrupts  the  clear  view 
in  that  direction.  Judging  from  the  nature  of  the  contact  now  existing 
between  what  I  may  call  the  middle-stone  on  the  south-west  side  of  the 
chamber  (J.),  and  the  under  surface  of  the  cap,  I  am  inclined  to  believe 
that  this  stone  has  been  twisted  in  its  fall  towards  the  north,  and  that 
originally  it  stood  in  about  the  same  direction  as  the  south-western 
pillar-stone,  and  did  not  obstruct  the  passage  of  any  light  coming  from 
the  north-western  end  of  the  chamber,  as  its  presumed  position  would 
apparently  indicate. 

In  any  case  it  will  not  be  forcing  the  data  presented  by  the  plan 
to  say  that  the  original  direction  of  the  chamber  was  about  west 
26°-27°  south,  and  east  26°-27°.  Lastly,  there  is  a  singular  similarity 
in  the  relations  of  the  left-hand  stones  of  the  Shanganagh  and  Howth 
cromlechs  with  the  adjacent  stones  in  that  they  make  at  their  con- 
tact nearly  equal  horizontal  angles,  that  is,  about  55°  to  60°. 
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ON  THE  ORIENTATION  OF  SOME  CROMLECHS  IN  THE 
NEIGHBOURHOOD  OF  DUBLIN.  (Part  II.)  By  PRO- 
FESSOR J.  P.  O'REILLY,  Royal  College  of  Science,  DubHn. 
(Platm  XVIII.  TO  XX.) 

[Read  Notembbb  30,  1896.] 

Ik  the  previous  Paper  I  point  out  that  the  Cromlechs  of  Glen 
Druid,  ShaDganagh,  and  Howth  showed  distinct  evidence  of  orien- 
tation, and  that  in  the  case  of  the  first-mentioned,  the  arrangement  of 
the  stones  forming  the  north,  south,  and  west  walls  of  the  chamber, 
seemed  to  admit  of  the  opinion  that  the  monument  had  served  for  the 
observation  of  the  summer  solstice.  Encouraged  by  these  results,  I 
was  led  to  examine  and  make  plans  and  sections  of  the  other  crom* 
leachs  which  exist  in  the  neighbourhood  of  Dublin ;  and  during  the 
summer  months  just  past  was  practically  able  to  complete  this  work. 
I  have  now  to  submit  the  plans  of  the  Cromlechs  of  Mount  Venus, 
Larch  Hill,  and  Shankill,  with  a  description  of  two  of  the  stones  forming 
part  of  the  group  known  as  **  Druid's  Chair,"  Killiney,  as  they  seemed 
to  me  to  bear  on  the  general  question  of  the  orientution  of  this  class 
of  monument. 

Mount  Vbnus  Cboulech. 
(PI.  XVIII.) 

A  sketch  of  the  Mount  Venus  cromlech  is  given  in  Plate  XVIII. 
It  is  mentioned  by  O'Neill  ("Trans.  Kilkenny  Archaeological  Soc.,'' 
vol.  ii.,  1852-3,  p.  42).  Having  given  the  dimensions  of  the  prin- 
cipal stones,  he  states: — "The  floor  is  of  clay,  and  a  foot  below 
the  surface  level,  to  which  height  its  sides  are  faced  with  small 
stones  without  mortar.*'  These  facings  no  longer  exist.  The  sup- 
porting pillar,  according  to  O'Neill,  must  have  been  higher,  "  as  it  is 
evidently  broken  at  the  top."  This  seems  to  be  an  error,  as  all  the 
similar  pillar- stones  of  the  other  cromlechs  observed,  are  pointed,  and 
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Bcem  to  have  been  purposely  so  selected  or  fashioned,  as  to  present 
that  form.  He  estimates  the  probable  weight  of  the  covering  stone 
at  about  seventy  tons,  and  discusses  the  probable  original  form  of 
the  monument,  and  gives  a  restoration  of  it  in  accordance  with 
his  views.  As  to  the  stones  mentioned  by  him  as  lying  about,  and 
still  existing,  and  which  he  suggests  may  have  formed  part  of  the 
monument,  such  as  he  supposes  it  to  have  been,  I  have  shown  them  on 


Fio.  1. — Mount  VenuB. 


the  plan  (fig.  1),  and  cull  attention  to  their  forms,  which  are  remarkable 
in  many  respects.  The  largest  stone  to  the  west  is  really  a  very  fine 
monolith  (B),  having  an  approximate  weight  of  about  seven  tons,  and 
an  extreme  length  of  4  m.  40.  The  edges  of  its  western  end  have  evi- 
dently been  fashioned  by  hammering  or  chipping  so  as  to  give  to  this 
extremity  a  pointed  or  mitred  form,  as  in  the  case  of  certain  of  the 
pillar-stones  of  Glen  Druid  and  Howth  cromlechs.    The  most  easterly 
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fitone  (£),  relatively  small  in  size,  presents  the  same  fashioned  and 
mitred  extremity.  The  stone  situated  between  these  two  (F),  though 
still  smaller  in  size,  presents  characteristics  which  render  it  very  inte- 
resting. Its  edges  are  relatively  sharp,  and  the  stone  is  so  disposed 
that  one  of  the  faces,  the  northern  one,  gives  a  due  east  and  west 
direction  within  a  degree  of  error.  Its  form  presents  the  further 
singularity,  and  is  such,  that  an  edge  on  the  upper  surface  furnishes  a 
direction,  as  shown  on  the  plan,  looking  to  the  winter  solstice,  that  is 
west  23^  28'  south.  This  direction  would,  in  the  east,  give  the  rising 
of  the  summer  sun  at  the  solstice.  Now  it  is  interesting  to  remark 
that  the  position  of  the  cromlech  is  at  such  a  height  above  the  sea 
level,  and  the  slope  towards  the  sea  such,  as  to  afford  a  clear  view  on 
the  horizon  of  Dublin  Bay,  a  condition  favourable  to  an  exact  obser- 
vation of  this  nature. 

It  may  be  suggested  that  the  eastern  and  western  stones  already 
mentioned  were  formerly  set  up  where  they  now  are,  so  as  to  give 
with  the  face  or  edge  of  this  remarkable  stone,  east  and  west  points  of 
bearing  that  is  to  mark  out  more  distinctly  the  required  directions. 
Considering  the  weight  of  the  larger  of  these  stones  (7  tons),  I  certainly 
have  doubts  as  to  their  having  ever  formed  supports  for  the  cap  stone 
The  orientation  of  the  bed  of  the  cromlech  is  roughly  north-west  and 
south-east. 

Druid's  Ghaie,  Killinet. 

As  bearing  on  the  orientation  of  the  stone  just  described,  I  submit 
a  plan  of  two  of  the  stones  forming  the  group  known  as  the  **  Druid's 
Chair,"  Eilliney.  One  of  these,  the  most  westerly  of  the  set,  pre- 
sents on  its  southern  face  two  deep  circular  incisions  which  have 
suggested  that  they  were  made  with  a  view  of  obtaining  two  mill- 
stones from  this  rock.  Its  upper  edge  or  face  is  partly  fashioned 
into  two  circular  surfaces,  so  that  the  north-eastern  side  of  the  rock 
presents  the  outline  shown  in  the  accompanying  elevation.  Between 
this  rock  and  the  ^*  Druid's  Chair"  lies  a  single  stone  somewhat  dis- 
posed as  that  just  described  for  the  Mount  Yenus  cromlech,  and  so 
markedly  oriented  east  and  west.  At  the  Druids  Chair  the  stone  in 
question  has  a  face  practically  due  north  and  south  (north,  0°  35' 
west).  There  exists  thus  a  due  north  and  south  line  of  direction,  and 
it  was  to  be  presumed  that  means  had  been  secured  of  determining  an 
east  and  west  line  of  direction.  Now,  as  a  matter  of  fact,  a  line  drawn 
from  the  southern  corner  of  this  stone  to  the  south-western  comer  of 
the  mill-stone  rock,  gives  a  due  east  and  west  direction. 
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It  would  seem  therefore  that,  independently  of  the  direction  of 
the  principal  parts  of  these  monuments,  a  means  of  orientation  was 
attained  hy  the  huilders  or  users  of  them  by  fixing  single  stones, 
either  due  east  and  west  or  north  and  south,  and  placing  these  in 
relation  to  other  parts  of  the  monument,  so  that  a  corresponding  north 
and  south  or  east  and  west  line  of  direction  was  determined.  As  in 
some  way  agreeing  with  this  view  is  the  fact  that  the  east  and  west 
line  determined  as  mentioned  and  indicated  in  the  plan  is  that  of  the 
entrance  to  the  present  enclosure  of  the  monument,  which  was 
formerly  surrounded,  according  to  tradition,  by  a  ring  of  stones  with 
an  entrance  way,  which  in  all  probability,  if  not  certainly,  is  that 
still  existing. 

Shai7kill  Cbomlech. 
(PL  XTX.,  figs.  1  &  2.) 

The  Shankill  cromlech  is  situated  in  a  field  to  tlie  south  of 
CarriggoUaghan,  near  where  the  old  road  from  the  quarries  attains 
its  highest  level.  It  difiers  from  all  the  others  about  Dublin  in  being 
built  of  smaller  stones,  which  have  evidently  been  taken  from  tlie 
neighbouring  quartzite  beds  of  Garriggollaghan.  Five  stones  remain 
in  sitUf  four  of  them  forming  the  walls  of  the  chamber,  and  the  fifth 
forming  the  covering  stones,  as  shown  in  the  accompanying  plan  and 
elevation  (Plate  XIX.).  In  this  case  the  orientation  is  practically  due 
east  and  west,  and  the  position  of  the  monument  such  that  the  chamber 
would  receive  the  rays  of  the  rising  sun  at  equinox,  and  would  allow  of 
the  observation  of  its  period.  It  may  have  been  intended  also  to  allow 
of  the  observation  of  the  solstices  ;  but,  as  the  monument  is  evidently 
incomplete,  it  is  unnecessary  to  examine  it  from  this  point  of  view, 
•although  the  fact  that  the  diagonals  of  the  chamber  in  its  present 
state  make,  with  the  east-west  direction  of  the  sides,  angles  which 
approximate  to  23^  28'  (as  would  be  required  for  that  purpose)  is 
very  suggestive.  The  situation  of  the  cromlech  is  very  commanding, 
and  the  view  embraces  a  large  extent  of  horizon. 

Labch  Hill  Cromlech. 

(PI.  XX.,  figs.  1  &  2.) 

The  Larch  Hill  cromlech  is  situated  in  a  field  lying  to  the  west 
of  and  below  the  level  of  the  old  road,  which,  parting  from  White- 
•church  bridge,  leads  up  to  Kilmashogue  mountain  and  along  its  side. 
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It  is  80  enclosed  by  trees  that  it  is  screened  from  the  observation  of 
the  passer-by,  and  would  thus  escape  notice.  It  consists  of  a  principal 
upright  stone  (D) — a  very  remarkable  monolith  ;  of  a  side  stone  (C), 
evidently  the  northern  wall  of  the  former  chamber ;  and  of  a  certain 
number  of  other  stones,  the  two  principal  of  which  (A,  B)  represent 
the  covering  stone  and  what  was,  probably,  a  south  wall  stone  of  the 
former  chamber.  Both  of  those  stones  are  no  longer  in  their  normal 
positions,  and  present  themselves  one  overlying  the  other,  as  sliown  in 


Fio.  2.— Larch  Hill. 

the  plan  and  in  the  elevation  (PL  XX.).  There  are  eight  stones  out- 
lying, and  so  disposed  as  to  allow  of  their  being  referred  to  the  four 
cardinal  points.  The  east  side  of  the  upright  pillar  stone  (D)  is  practi- 
cally north  and  south  (N.  2°  15'  W) ;  while  tlie  western  edge  of  the  most 
eastern  stone  (M)  is  still  nearer  due  north  and  south  (N.  0°  45'  E.). 
The  upper  edge  or  arras  of  the  most  northern  stone  (L)  is  due  east 
and  west,  while  the  south-west  edges  of  the  covering  stone  and  the 
stone  underneath  it  (B),  and  the  edge  of  a  stone  (J)  which  projects 
eastward  from  underneath  the  covering  stone  at  the  level  of  the 
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ground,  all  lie  in  the  direction  of  the  summer  solstice — ^that  is,  nearly 
N.  66^  32'  W.  It  may  therefore  be  said  that  the  direction  of  the 
chamber  was  intended  to  be  in  this  direction.  Within  a  few  feet  of 
the  cromlech  a  spring,  which  evidently  issues  from  a  joint  in  the 
granite,  runs  for  a  short  distance  and  disappears  in  the  ground  again. 
The  fact  is  worth  citing,  as  other  of  the  cromleachs  examined  were 
situated  near  streams,  as  notably  in  the  case  of  Mount  Druid. 

The  results  presented  by  the  examination  of  the  six  cromlechs, 
of  which  plans  and  sections  have  been  submitted,  seems  to  justify  the 
opinion  that  due  orientation  was  a  condition  observed  by  the  buHders 
of  these  monuments,  and  that  thus  they  are  connected  with  the  ancient 
temples  and  structures  similarly  characterised.  They  merit,  therefore, 
careful  observation  and  recording,  as  involving  characteristics  which 
may  assist  in  the  ultimate  determination  of  the  period  to  which  they 
belong,  and  the  race  or  races  to  whom  they  owe  their  origin. 
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KEPORT  ON  THE  MTISCI  AND  HEPATICiB  OF  THE 
COUNTY  CA.VAN.  Br  DAVID  M*ARDLE.  (Plahm  XXI., 
XXII.) 

(oOUMTTinC^TED  BT  FBIDKRIOK  WILLI AK  MOORS.) 
[Bead  Jamtjabt  10,  1898.] 

Ekrbwith  I  beg  to  submit  to  the  Royal  Irish  Academy,  on  behalf  of 
their  Irish  Flora  and  Fauna  Committee,  the  result  of  a  botanical 
excursion  to  the  county  Cavan,  which  extended  from  the  7th  to  the 
nth  October,  1893. 

The  first  day  was  spent  on  Slieve  Olah,  a  small  mountain  on  the 
N.E.  side  of  the  town,  from  which  it  is  about  four  miles  distant.  It 
gradually  elevates  to  1057  feet.     I  also  dredged  the  adjacent  lakes. 

The  most  conspicuous  plant  on  the  mountain  was  Lycopodium  ela- 
vatumy  which  grows  in  some  quantity  near  the  summit,  trailing  over 
the  bare  peat,  to  which  it  was  fixed  by  remarkably  strong  flagelli- 
form  roots.  Though  this  plant  is  included  in  district  10  of  the  '*  Cybele 
Hibemica,"  there  is  no  locality  named  for  the  county  Cavan.  Some 
interesting  mosses  and  liverworts  were  also  collected.  The  season 
for  flowering  plants  was  over,  but  I  gathered  AehiUsa  Ptarmiea^ 
which  grows  sparingly  on  the  mountain  with  Crepis  virens  and  Hie- 
radum  pilosella;  and  Polygonum  persicariat  by  the  roadside,  as  I 
ascended,  still  continued  in  bloom.  Some  good  collecting  was  done 
on  the  shores  and  in  the  plantations  about  Lough  Cultra.  The  water- 
plants  were  mostly  decayed,  and  the  dredge  only  brought  their 
remains  and  Juncui  tupintu  which  was  floating  in  the  lough.  In 
bogholes  near  the  town,  Potamoyeion  ptuillus  was  plentiful.  This  is 
an  addition  to  district  10  in  the  *'  Cybele  Hibemica." 

I  spent  a  day  collecting  about  the  shores  and  woods  of  Lough 
Oughtor ;  one  of  a  chain  of  lakes  which  occupy  a  considerable  portion 
of  the  centre  of  the  county.  It  is  a  very  picturesque  district,  and 
only  wants  mountains  to  complete  the  beauty  of  the  scenery.  The 
lakes  slope  gradually  from  the  shore,  margined  with  Phrti^mitis 
commuH*4  and  Equi*etum  paluiire ;  and  on  the  eastern  side,  backed 
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up  witli  stately  specimens  of  the  white  spracei  AhieB  alha,  of  huge 
dimensions,  several  species  of  oak,  Pinu  Auouparia,  Chestnuts,  and 
enormous  specimens  of  Beech.  These  were  in  full  foliage,  which  was 
coloured  with  the  charming  tints  of  autumn.  The  most  interesting 
find  amongst  flowering  plants  was  Sagina  nodosa^  which  grows 
sparingly  by  the  margins  of  the  lakes,  and  has  not  been  previously 
reported  from  the  county  Cavan.  The  most  successful  day's  collect- 
ing was  done  along  the  banks  of  the  Analee  river.  From  Ballyhaise 
bridge  I  followed  its  course  for  a  considerable  distance,  and  from  its 
banks  crossed  into  the  oak  wood,  where  I  gathered,  in  some  quantity, 
Scapania  aspera,  which  grows  plentifully  amongst  the  limestone  rocks, 
and  is  an  addition  to  the  list  of  Irish  Hepaticee.  The  collection  made 
in  the  Eamham  demesne  was  also  interesting,  on  account  of  the  occur- 
rence there  of  the  curious  Mettgeria  eonjugata  in  a  fertile  state.  The 
plant  is  unique  amongst  all  the  other  speeies  in  the  genus,  in  having 
a  monoecious  inflorescence,  which  character  is  well  shown  in  Plate 
XXII.,  so  excellently  delineated  by  Mr.  Allen. 

The  total  number  collected  is  of  Musci  forty-one  species,  and  of 
Hepaticsd  thirty-nine.  The  occurrence  of  Radula  valuta  and  Rieoardia 
palmata  so  far  northward  is  remarkable. 

My  best  thanks  are  due  to  M.  B.  Slater,  Esq.,  of  Malton,  York- 
shire, whom  I  consulted  on  critical  species,  and  to  W.  N.  Allen,  Esq., 
for  the  drawings  of  the  two  plates.  It  would  have  been  impossible 
for  me  to  be  able  to  furnish  these  extended  lists  were  it  not  for  the 
kindness  of  the  late  W.  Humphreys,  Esq.,  j.p.,  of  Ballyhaise  House, 
who  freely  granted  me  permission  to  collect  in  his  demesne. 

MUSCI. 

Sub-Order  I. — Sphaonacks. 

1.  Sphagnum  acutifolium,  Ehrh.     Slieve  Olah. 

Sphagnum  acutifolium,  Ehrh.,  var.  ruhellum,  Wils.     Slieve  Glah. 

2.  Sphagnum  cuspidatum,  Ehrh.,  var.  plumosum^  Nees.     Wet  places, 

Slieve  Glah ;  often  found  floating. 

3.  Sphagnum  papillosum,  lAsidib,    Sallakeen,  sparingly. 

n. POLTTBICHACKJS. 

4.  Catharinea  undulata,  Web.  et  Mohr.     Slieve  Glah. 

6.  FoUftrichum  aloides,  Hedwig,  =  Fogonatum  aloides,  P.  Beauv. 
Peaty  banks,  Eillakeen. 
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6.  CeraMoH  purpureui,  Bridel.  Bank  on  the  shores  of  Lough  Coltra^ 

plentiful,  Slieve  Olah. 

7.  Dieranella  hetercmallay  Schimp.     Killakeen,  common. 

8.  JDieraneUa  varia,  Schimp.     Peaty  hanks,  Killakeen. 

9.  Dicranum  mqfu$,  Turner.     Ballyhaise  woods,  common. 

10.  Dieranum  ieopariumf  Hedwig.     Ballyhaise  woods. 

lY. — FiSSIDSHTAOBJB. 

11.  Fisiident  taxifoUutf  Hedwig.    Eillakeen,  plentifuL 

y . — GsimnACSJB . 

12.  Saeomitritim/a$e%euiar0f  BrideL    Sallakeen  woods,  sparingly. 

VI. — ToBIXrLACSJB. 

13.  PoUia  truneata,  Br.  et  Sch.    Ditch  banks,  Eillakeen. 
14L  Tortvia  eonvolutay  Hedwig.    Farnham  demesne. 

15.  Tortula  muralis,  Turner  (Hedwig).     On  walls,  Eillakeen,  Bally- 

haise  bridge,  very  common. 

16.  Hfriula  lavipila,  Schwaegr.     On  the  trunks  of  trees,  Farnham 

demesne,  common. 

17.  BarMa  rubella^  Mitt.  =  Diiymodon  ruhsUui,  Schimp.    Farnham 

demesne. 

YII. — OBTHOTBIOHAOOLa. 

18.  Zygodon  viridUtimtu^  Brown.    On  the  trunks  of  trees,  Farnham 

demesne,  fertile. 

19.  Vlota  eriipa,  Bridel «  Orthotriehum  critpum,  Hedwig.     Sp.  Muse. 

p.  162.  On  the  branches  of  trees  and  shrubs,  forming  little 
yellow-green  soft  cushions.  Slieye  Olah,  shores  of  Lough 
Cultra,  Farnham  demesne,  Killakeen  woods. 

20.  Ulota  phyllantha^  Bridel  ^  Orthotriehum  phyllanthum,  Br.  &  Sch., 

Bryol.  Europ.,  vol.  3,  Monogr.,  p.  30,  t.  223.  On  rocks,  Slieve 
Olah.  On  trees,  Ballyhaise  woods,  shores  of  Lough  Cultra, 
common. 

VIII. — Brtaosji. 

21.  Bryum  eapiUare^  Hedwig.    On  walls,  Farnham  demesne,  Eilla- 

keen, Ballyhaise  bridge. 
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IX. — FoKTINALACEiB. 

22.  Fmtindlis  aniipyretica,  Linn.    On  stones,  Analee  river,  at  Bally- 
haise  Bridge. 

X. — CBTFHACEiB. 

28.  Oryphaa  hsteromaUa^  Bridel.    On  trees,  Famliam  demesne. 

XI. — NEClOEBAOEiE. 

24.  Neekera  oriipa.  Dill.    Xillakeen  woods. 

XII . — Leskeagejb. 

25.  Thuidium  tamariseinumy  B.  &  S.    Xillakeen  woods. 

XIII. — ^Htpvagea. 

26.  Homahtheeium  serteeum,  Linn.,  Bryol.  Europ.,  vol.  v.,  Monogr., 

p.  3,  t.  456.    On  stones,  Slieve  Olah.    On  the  trunks  of  trees 
and  on  decayed  wood,  Famham,  KiUakeen,  Ballyhaise. 

27.  Braehyfhecium  rutabulumy  Linn.    On  old  wood,  Famham  demesne, 

bank  on  the  shores  of  Lough  Gultra,  common. 

28.  Braehytheeiumpoptdeum^  Hedwig,  Sp.  Muse,  t.  70,  fig.  1-6.   Xilla- 

keen,  common. 

29.  Braehytheeitm  rivularey  Br.  &  Sch.    Margin  of  a  lake  at  Killa- 

keen,  sparingly. 
SO.  Ewrynehium  myosurotdei,  Schimp.     On  the  trunks  of  trees,  Bally- 
haise, shores  of  Lough  Gultra. 

31.  Mirynchium  pralonyumf  Sc}Amp.    Famham  demesne. 

32.  JSvrynehium    striatum^   Schimp.      In    damp   places,    Ballyhaise 

woods. 

33.  Rhynehostegium    ruseiforme,   B.  &  S.  =  JEurynehtum  ruseifarmef 

Milde.    In  large  tufts,  Famham  demesne. 

34.  Flagiotheciwn  undulatumy  Linn.     Damp,  shady  places,  Ballyhaise 

woods,  very  fine. 

35.  Fhgiotheeium  syhatteum^  Linn.    Xillakeen  woods,  shores  of  Lough 

Gultra. 

36.  Plagiothceium  Borrerianum^   Spruce   =  Eypnum  elegans^   Hook. 

Damp  bank,  Famham  demesne. 

37.  Flagiotheeitm  dentictdatum.  Br.  &  Sch.    Killakeen. 

38.  Amhlysteyium  serpens,  L.,  Dill.      On  decayed  wood,  Ballyhaise 

and  Xillakeen. 
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39.  Amhlyitegium  riparium^  linn.    On  wet  banks,  side  of  a  dnin, 

Farnham  demesne. 

40.  Sypnum  eupreuiforme^  Linn.    On  trees,  walls,  and  rocks,  Killa- 

keen,  BaUyhaise,  Slieve  Glah. 
Sypnum  eupreuiforme,  L.,  var.  JUiforwte,  Br.  Eur.   On  the  tronks 
of  trees,  Slicve  Glah,  Killakeen,  Ballyhaise  woods,  very  fine 
and  abundant. 

41.  Sypnum  resupinatum,  Wils.,  Eng.  Bot.,  t.    1664.      Ballybaise 

woods.  (Good  authorities  consider  this  to  be  a  Tar.  of  ff.  atprss^ 
siforme.) 

HSPATIC^. 

1.  LuHfdaria  erueiaia,  Linn.  (Dumort)  <=  Z.  f^om,  Micheli,  noT. 

gen.  4,  t.  4.  Marchantia  cmeiaia,  Linn.,  Sp.  Fl.,  1604,  Car- 
rington  and  Pearson,  Exicc.  Ease.  2,  n.  148.  Ditch  bank, 
Farnham  demesne,  near  Cavan. 

2.  Frullania  dilataia,  Linn.  (Dumort),  Hook,  Brit.  Jung.,   tab.  S. 

On  the  trunks  of  trees,  Killakeen,  Farnham,  Ballybaise  woods, 
Sliere  Glah  (on  rocks). 

3.  FruUania  tamariseij  Linn.,  Sp.  PL,  ed.  2,  p.  1134,  Hook,  Brit. 

Jung.,  tab.  6.  On  the  trunks  of  trees,  Ballybaise  woods,  Killa- 
keen, near  the  summit  of  Slieve  Glah  (on  rocks). 

4.  Ihdlania  germana,  Taylor  in  Trans.  Bot.  Soo.  Edin.,  toL  2,  p.  43, 

G.  L.  et  N.  Synop.  Hepat.,  p.  450.  On  the  trunks  of  trees  and 
decayed  wood,  Ballybaise,  Killakeen,  Famham  woods,  Sliere 
Glah,  sparingly. 

5.  Lgeunea  minutissimaj  Smith  =  Lejeunea  ineonspieua^  Baddi,  in 

Alt.  Soc.  Modena,  18,  p.  34,  t.  5,  fig.  2.  On  the  trunks  of  trees 
about  Famham  amongst  Metzgeria,  yery  fine  epiphytic  oa 
Frullania,  and  at  Killakeen  on  Mypnum  euprMsiform^,  var.JUi' 
forms.  This  was  the  only  Lejeunea  collected  by  me  in  the 
Go.  Gayan.  Plants  yery  minute,  creeping,  irregularly  branched. 
Leaves  distant,  subrotund,  complicate  almost  the  whole  length, 
concave,  turgid,  sub-papillose.  Lobule  a  little  narrower  than 
the  lobe.  Bracts  of  the  perianth  twice  as  long  as  the  leaves, 
broadly  oblong,  slightly  complicate,  very  shortly  bilobed,  pos- 
tical  lobe  twice  narrower.  Perianth  exserted,  turbinate,  pyri- 
form  or  compressed,  decidedly  5  carinate,  papillose,  keels  with 
a  single  row  of  pellucid  cells.  AndrtBcia  on  short,  robust 
branches  of  from  three  to  five  pair  of  altered  leaves  or  amenta, 
a  little  smaller  than  the  normal  leaves,  monandrous.    This  is 
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the  true  plant,  which  authors  have  had  considerahle  difficulty 
in  Beparating  from  Taylor's  Lejmnea  ulieinay  which  Dr.  Spruce, 
in  his  exhaustiTe  work  on  the  Hepatic89  of  the  Amazon  and 
Andees,  puts  into  a  different  subgenus  Microlejeunia.  He 
places  Zefeunea  minutissima.  Smith,  and  Z.  microscopiea^  Taylor, 
into  his  subgenus  Gololejeunia :  they  are  nearly  allied,  but  quite 
distinct,  Z.  micraseoptca  having  paroecious  inflorescence,  while 
Z.  minutisgima  is  monoecious.  Both  plants  are  without  foliola 
or  stipules.  Zefeunea  tneonepieua,  Eaddi,  cannot  rank  as  a 
species  in  the  Irish  list.  It  is  the  same  as  Z.  mmutiesimaf  Smith, 
Zefeunea  ulieina,  Taylor,  is  very  distinct  from  the  other  two 
minute  plants ;  it  is  dioecious,  and  has  distinct  foliola  or  sti- 
pules. The  figures  of  Zefeunea  minutisema  in  English  Botany, 
t.  1633,  is  correct.  The  excellent  figure  in  Sir  William 
Hooker's  British  Jungermauia,  tab.  52,  under  Z.  minutteeima, 
is  not  that  species,  but  Zefeunea  ulieina,  Taylor. 
.  Badula  eomplanataf  Linn.  Dum.,  Hook.,  Brit.  Jung.,  t.  81.  On 
the  trunks  of  trees,  Killakeen,  Famham  demesne,  shores  of 
Lough  Gultra. 
Radula  eamplanata,  L.  var.  minor,  Hook.  Slieve  Glah,  Killakeen 
woods,  in  perfect  condition,  difiering  only  in  smaller  size,  more 
convex  and  darker-coloured  leaves. 

7.  Eadula  voluta,  Taylor.,  Garrington  in  Trans.  Bot.  Soc.  Edin.,  vn., 

p.  455.  Radula  xalapeneis,  Lindberg  and  Moore  in  Irish 
Hepatic®.  On  trees  by  the  shore  of  Lough  Gultra,  very  rare, 
not  previously  found  northwards. 

8.  PoreUa  platyphyllay  L.,  Lindberg,  Hook.,  Brit.  Jung.,  tab.  40, 

fig.  1  =  Madotheca  platyphylla,  Dumort,  Gomm.  Bot.,  p.  111. 
On  damp  rocks,  Killakeen  woods. 

9.  Cephalgia    divaricata,  Smith    (Dumort),     Eng.  Bot.,   t.   719. 

Spruce  in  Trans.  Bot.  Soc.  Edin.  3,  p.  207.  Slieve  Olah, 
sparingly. 

10.  Cephahzia  Zammereiana,  Huben,  Hepat.  Oerm.  185.    Jungermania 

hieuepidata,  English  Botany,  t.  2239.  Damp,  boggy  places, 
Ballyhaise  woods,  Slieve  Glah. 

11.  Cephalgia  hieuspidata,  Linn.,  Hook.  Brit.  Jung.,  t.  11,  et.  supp., 

t.  4.  On  decayed  wood,  shores  of  Lough  Gultra,  Slieve  Qlah. 
Cephalozia  hieuepidata,  var.  aetuloM,  Spruce,  Killakeen.  A 
curious  dwarf  of  reddish-coloured  form  occurs  near  the  summit 
of  Slieve  Glah. 
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12.  Cephalagia  eatenmUda^  Huben,  Hepat.  Germ.  169.    Jungerwumur 

eaUmUataj  Carrington,  in  Trans.  Bot.  8oc.  Edin.  7,  p.  449^ 
t.  II,  fig.  2,  vera.  On  decayed  wood,  shores  of  Lough  Goltia, 
Slieve  Glah,  Ballyhaise,  amongst  Diplophyllnm. 

13.  Lcphoeolea  hidentaia,  Linn.  (Dornort),  Hook.  Brit.  Jung.,  tab.  80. 

On  decayed  wood  shores  of  Lough  Gultra,  Slieve  Glah,  oak 
wood,  at  Ballyhaise. 

14.  LepheeoUa  heUrophyllsj  Schrad,  Hook.  Brit.  Jung.,  L  31.    Car- 

rington  and  Pearson  Exsicc,  No  36.  Parsedous.  The  Anthe- 
ridea  may  be  found  in  the  axils  of  the  perigonial  leaves,  just 
beneath  the  perianth  ;  by  this  character  and  the  various  shaped 
leaves,  it  is  abundantly  distinct  from  Z.  hidentata  and  Z.  euspi- 
datay  which  both  have  their  male  flowers  in  amentsB.  On 
decayed  wood,  shores  of  Lough  Gultra,  fertile. 
16.  Saeeogyna  viiieuloiOy  Bumort,  Hook.  Brit.  Jung.,  t.  60.  On 
damp  ground,  Ballyhaise  woods. 

16.  Seapania  nemorosa,  Dumort,  Eng.  Bot.,  t.  607.      Carrington  and 

Pearson,  Exsicc.  92.    On  damp  ground,  Ballyhaise  woods. 

17.  Seapania  aspera^  MuUer  &  Bemet  (Plate  XXI.) ;  Henri  Bemet, 

Catalogue  Hep.  du  Sud-Ouest  de  la  Suisse  et  de  la  Haute- 
Savoie,  1888.  Pearson,  in  Journal  of  Botany  vol.  30,  p.  353, 
plate  329,  1893. 

Dioocious,  loosely  depresso-csBspitose,  of  a  reddish  or  olive  brown 
colour.  Stems  tallish,  simple  or  slightly  branched,  firm,  blackish, 
recurved  at  the  apex,  denudate  at  the  base,  radiculose,  rootlets  few, 
whitish.  Leaves  transversely  inserted,  somewhat  smaller  and  distant 
below,  contiguous,  or  imbricate  above,  subsecund,  unequally  bilobed, 
margin  ciliate-dentate ;  postical  lobe  more  distinctly  ciliate,  about 
twenty-five  cilia  around  the  margin ;  antical  lobe,  with  five  to  ten  or 
more,  distant  teeth,  about  half  the  size  of  the  postical,  convex,  oval- 
triangular,  rotundate,  or  rarely  abruptly  subacute,  appressed  to  the 
stem,  postical  lobe,  oval-oblong,  rotundate,  or  rarely  abruptly 
subacute,  reflexed ;  texture  somewhat  firm,  epidermis  verruculose,. 
several  minute  papillss  on  each  cell ;  cells  small,  to  rather  minute, 
subquadrate,  walls  thick,  angles  thickened,  no  trigones.  Bracts 
rather  larger  than  the  upper  leaves,  lobes  more  equal,  antical 
lobe  rotundate.  Perianth  projecting  half  beyond  the  bracts, 
obovate,  compressed  mouth,  wide  truncate,  spinose  ciliate.  Male 
stems  more  slender,  perigonial  bracts  enclosing  leafy  paraphyses 
along  with  the  antheridia.      Sometimes  gemmiparous.    Hab.    On 
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limeetone  rocks.  Balljhaise  wood,  plentiful  (fertile).  ThisiB,  so  far, 
the  only  known  Irish  locality  for  the  plant  which  is  an  addition  to 
the  list  of  Liverworts.  It  is  also  fonnd  in  England  and  Wales,  and 
on  the  Continent,  Sweden,  Switzerland,  Germany,  Austria,  and» 
possihly  it  may  Inrk  in  Irish  Herbaria,  under  the  name  of  8,  nemo- 
rosay  and,  more  probably,  of  S.  aquUoha.  Mr.  W.  H.  Pearson,  in  his 
excellent  article  on  the  plant,  in  Journal  of  Botany,  above  quoted, 
writes:— 7*' Although  strikingly  different  in  habit  from  8,  aquiloba 
(SchwsBgr).  I  am  not  prepared  to  say,  with  the  founder  of  the 
species,  that  it  has  nothing  in  common  with  it;  the  perianth  has 
usually  a  wider  mouth,  but  the  margin  is  exactly  the  same ;  and, 
although  the  antical  lobe  is  proportionately  smaller  and  more  rotun- 
date  at  the  apex,  yet,  in  8.  aquiloha,  the  lobes  are  not  nearly  so  equal 
as  the  name  would  imply;  tibe  most  remarkable  characters  of  dis- 
tinction are  found  in  the  antical  lobes,  which,  in  8.  aspera,  are  more 
or  less  rotundate  at  the .  apex,  which  character  becomes  more  notice- 
able in  the  bracts ;  whereas,  in  8.  aquiloha  they  are  more  oblong  and 
sub-quadrate,  the  apex  is  more  acute  and  becomes  more  accentuated  in 
the  antical  lobe  of  the  bract ;  the  postical  lobes  are  also  more  oblongs 
and  acuminate ;  the  postical  lobes  of  both  the  leaves  and  bracts  are 
strongly  recurved.  8.  aquiloha  is  a  smaller  plant,  with  a  neater 
habit,  generally  of  a  dark  olive-green  colour,  leaves  regularly 
inserted,  and  almost  equal  in  size  along  the  whole  stem,  margin  not 
so  ciliate ;  teeth  smaller  and  fewer,  sometimes  subentire,  texture  more 
opaque.'' 

18.  Seapanta  eurta,  Dumort.     Jungermania  nemorosay  var,  8  denudatu^ 

Hook.  Brit.  Jung.,  t.  21  ;  Carrington,  British  HepaticiB, 
pt.  4,  p.  86,  pi.  7,  fig.  23.  On  damp  ground,  between  rocks, 
Slieve  Glah,  rare  (very  scarce). 

19.  Diplophffllum  albieansy  Linn.  (Dumort),    Hook.  Brit.  Jung.,  tab. 

23 ;  Eng.  Bot.  2240.  Damp  banks,  Ballyhaise  wood,  Slieve 
Glah. 

20.  Floffiochtlaasplenioides,  Linn.(Dumort),  Eng.  Bot.,  1. 1061 ;  Hook.,. 

Brit.,  Jung.,  tab.  13.  On  damp  ground,  plentiful,  very  fine  in 
the  oak  wood,  Ballyhaise  and  Sollakeen. 

21.  Plagioehila    spinulosay  Dicks  (Dumort),  Hook.  Brit.  Jung.,  t.  14. 

Damp  bank,  Ballyhaise  wood. 

22.  Jungermania    {Apolozia)   putnilay   Withering   (Dumort),   Hook. 

Brit.  Jung.  t.  17  ;  Carrington  and  Pearson,  Exs.  No.  102. 
On  wet  rocks,  Ballyhaise  wood,  very  scarce. 
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23.  Junyermania  (Lophozia)  barhata^  Sohreber,   Hook.  Brit.  Jung., 

t.  70;    Eng.   Bot.,  t.   2547.     Damp  bank,  amongst  Diplo- 
phyllum,  on  Slieye  Olah,  yery  Boarce. 

24.  Jtmyermanta  {Lophtmia)  vmtricosa,  Dicks,  Hook.  Brit.  Jtmg.,  t. 

28  ;  Garr  and  Pearson,  Ezs.   No.    171.     Damp  bank,  Slieve 
Glah,  scarce. 

25.  Jimy0rmaHia{Ijopho%ia)aipsstris,  Bchl. ;  Junyer,  alpesiris,  Schkich. 

Exs.,    cent.  2,  n.   59,   Nees.,   Europ.  Leberm,   2,    p.    104, 
G.  L.  et  N.  Byn.  Hepat.,  p.  113.    Damp  bank,  Slieve  Glah, 
sparingly. 
Dioecions,  stem  strong,  creeping,  or  erect  from  the  upper  half, 
simple  or  devaricately  branched  near  the  apex,  clothed  on  the  under 
side  with  white  rootlets,  which  is  often  violet-coloured  for  its  whole 
length.     Leaves  in  two  rows,  vertical,  increasing  in  size  from  the 
base  upwards,  sub-quadrate,  two-lobed,  rarely  three-lobed,  segments 
of  various  depths,  acute  or  obtuse,  often  widely  and  obtusely  notched 
at  the  apex,   sinus  shallow,   in  some  leaves    scarcely  perceptible. 
Perichaetial  leaves  three  or  four  times  acutely  divided ;  stipules,  none. 
Perianth  obovate  or  obovate  oblong,  terminal  or  lateral.     Antheridia 
remarkably  large,  placed  singly  at  the  base  of  each  leaf,  which  is 
closely  imbricated  and  saccate  at  the  base,  patent  at  the  apex,  re- 
curved, of  a  pale  violet  colour. 

This  interesting  plant  was  first  reported  from  Einnordy'  (Co. 
Kerry  ?),  where  it  was  collected  by  Dr.  Taylor  many  years  ago.  I 
cannot  find  any  record  of  its  reappearance  in  Ireland,  till  I  rediscovered 
it  on  Benbulbin,  Co.  Sligo,  in  1881,  when  collecting  plants  therewith 
Mr.  P.  W.  Moore,  a.l.s.  I  was  in  some  difficulty  as  to  what  to  refer 
it  to,  as  the  specimens  bore  no  perianth,  and  I  sent  a  portion  of  what  I 
gathered  to  Mr .  M.  B.  Slater,  f.l.8.,  of  Yorkshire,  an  excellent  autho- 
rity on  liverworts,  who  preserved  my  specimen  to  be  further  examined, 
in  the  hope  of  my  being  able  to  find  it  in  some  other  locality,  and  in 
more  perfect  condition,  which  I  was  fortunate  enough  to  do  a  few 
years  later,  gathering  ample  material  in  the  Co.  Wicklow,  in  good 
condition.  Jungermania  excisa,  Dicks,  Hook.,  Brit.  Jung.  Supp.,  t.  2, 
ooUected  near  Dublin  by  Dr.  Taylor,  probably  also  belongs  to  Junger- 
mania  alpestris.  Eeferring  to  it,  Dr.  D.  Moore  states  in  his  excellent 
paper  on  the  Irish  Hepaticas  : — •*  This  plant  has  not  turned  up  among 
the  widely  extended  gatherings  made  by  me  in  many  parts  of  Ireland, 

»  Dr.  Carrington,  **  Gleanings  among  the  Iriah  Cryptogramfl,"  Trans.  Bot  Soc. 
Edin.  vol.  vm.  p.  379. 
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nor  have  I  seen  Irish  Bpecimens  of  it"  (Proc.  11.I.A.,  2nd  Ser., 
Tol.  ii.,  Science,  p,  652).  The  ventricose  group  of  Jnngermania  are 
difficult  to  identify  without  a  series  of  specimens  in  good  condition. 
The  descriptions  given  in  synopsis  by  authors  are  often  too  brief,  and 
suggest  slight  differences  when  the  plants  are  distinct  enough. 

26.  Jvngwmania  (  Oytnnocolea)  inflatay  Huds.,  Hook.,  Brit.  Jung.,  t.  38; 

Carrington  and  Pearson's  Exsicc,  No.  28-29.   Moist  bank  near 
the  summit  of  Slieve  Glah. 

27.  Nardia  emarginata^  Ehrhart  (B.  Gr.),  Hook.,  Brit.  Jung.,  t.  27. 

Wet  rocks,  Ballyhaise  wood,  Famham  demesne. 
Nardia  emarginata,  var.  minor.    On  stones  near  the  summit  of 
Slieve  Glah. 

28.  Nardia  setUaris,  Schrad.,  Hook.,  Brit.  Jung.,  t.  61 ;  Carrington, 

Brit.  Hepat.,  p.  23.    Moist  bank,  Slieve  Glah,  shore  of  Lough 
Cultra. 

29.  Nardia  hydina,  Lyell,  Hook.,  Brit.  Jung.,  t.  63 ;  Carrington,  Brit. 

Hepat.,  p.  35,  pi.  11,  fig.  36.  Damp  bank  near  the  summit  of 
Slieve  Glah. 
^0.  Nardia  ohovataf  Nees,  Oottsche  et  Rabenhorst,  Hepaticffi  EuropsBa, 
No.  266,  with  excellent  figure  and  description  by  Dr.  Gottsche; 
Carrington,  Brit.  Hepat.,  p.  32,  pi.  11,  fig.  35.  Moist  bank 
amongst  stones,  Slieve  Glah.  A  well-marked  plant,  easily 
separated  from  the  two  species,  28  and  29,  by  the  purple  rootlets 
and  the  involucral  bracts,  two  pairs  which  are  larger  than  the 
leaves,  the  two  upper  opposite,  and  connate  for  more  than  half 
their  length. 

31.  Nardia  erenulata,  Smith  (Lindberg),  Eng.  Bot.,  t.  1463;  Hook., 

Brit.  Jung.,  t.  37.      Aplasia   erenulata,  Hep.  Europ.,  p.  57. 
Damp  banks,  SUeve  Glah,  sparingly. 

32.  Nardia   graeillima.    Smith    (Lindberg),    Sm.   Eng.  Bot.,   2238. 

Aphtia  gracilUma,  Dumort,  Hepat.  Europ.,  p.  57.     On  damp 
ground,  Killakeen,  Slieve  Glah,  on  the  shores  of  Lough  Cultra. 

33.  Blatia  puailla,  Linn.     Jungermania  Blasia,  Hook.,  Brit.  Jung., 

t.  82-84.     Side  of  a  drain,  Killakeen. 

34.  FeUia  epiphylla,  Linn.,  Sp.pl.  1,  ed.  2,  p.  1135,  Hook.,  Brit. 

Jung.,  t.  47.  On  a  damp  bank,  Famham  demesne,  Killakeen, 
shores  of  Lough  Cultra. 
<35.  Metsgeria  fureata,  Linn.  (Dumort),  Hook.,  Brit.  Jung.,  t.  55,  56. 
Dioecious,  fronds  linear,  flat,  dichotomously  forked,  smooth 
on  the  upper  surface,  margin  and  costa  beneath  subpilose ; 
fruit  rising  from  the  mid-rib  or  nerve  on  the  under  side. 
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calyptra  setnlose,  fonning  dense  patches  closely  pressed  to  the 
stuface,  of  a  pale  green  colour.  On  the  trunks  of  trees,  Fam- 
ham  demesne,  Balljhaise  woods,  Killakeen,  Slieve  Olah. 

MitfLgsria  Jureata,  var.  fi  frutieulosaj  Dicks,  Lindberg.  Monogr. 
Metzgeria  »  Jungsmumia  frutioulosa^  £ng.  Bot.,  toI.  85,  tab. 
2514.  J,  fwreata^  var.  fi  aruginosa,  Hook.,  Brit.  Jung.,  iateztu 
ad  tab.  55  et  56. 

Growing  on  the  bark  of  trees  in  compact,  crisped  tufts,  not  un- 
like some  of  the  larger  alg» ;  fronds  dilated  near  the  apex, 
sharply  forked,  with  the  margins  shallow  and  closely  recurred, 
giving  the  ramuli  the  appearance  of  being  reduced  to  the  nerve. 
The  colour  is  a  striking  verdigris  green  or  blue-green,  especially 
brilliant  near  the  apex  of  the  frond,  which  is  erect  or  ascend- 
ing, bearing  copious  gemmaa  at  the  apex.  Famham  demesne, 
plentiful ;  oak  wood,  at  Ballyhaise. 

86.  Mehg&ria   oonjugata.   Dill.    (PI.   XXII.) ;    lindbei^s  Monogr. 

Metzgeria. 
AutcBcious ;  fronds  robust,  not  much  elongated,  more  or  less  dicho- 
tomous,  irregularly  pinnated  or  decomposite,  linear,  narrower 
in  some  parts  than  in  others,  in  tranverse  section  semilunar^ 
hairs  longish,  singly,  often  in  pairs,  on  margin  and  divergent. 
The  paucity  of  hairs  and  more  homy  substance  of  the  fronds 
with  copious  innovations,  and  the  autceeious  or  monoBcious  in- 
florescence abundantly  distinguish  this  species  from  M.fureata, 
which  is  dioBcious,  and  all  other  known  species  of  this  singular 
genus.  On  the  trunks  of  trees,  Famham  demesne,  Ballyhaise 
woods,  shores  of  Lough  Cultra  on  FruUania. 

87.  Rieeardia  muUifida,  Dill.  (Linn.),  Eng.  Bot.,  t.  186 ;  Hook.  Brit. 

Jung.,  t.  45.     On  damp  ground,  Killakeen. 

88.  Rieeardia  sinuata^  Dicks  =:  Jung,  pinnatifida^  Nees  in  Mart.  FL 

Bros.,  p.  827.  Anewra  pinnatifida,  Dumort.  In  moist  shady 
places,  Killakeen  (sparingly). 
39.  Rieeardia  palmata^  Hedwig  (Lindberg) ;  Jungermania  pahnaia^ 
Hedwig,  Theor.  Gen.,  ed.  i.,  p.  87,. tab.  18,  figs.  93-95,  et  tab. 
19,  figs.  96-98 ;  Cook,  Handbook  Brit.  Hepat.,  pL  7,  fig.  91 ; 
Carrington  &  Pearson's  Exsicc,  No.  204. 
DicBcious ;  fronds  short,  rather  crowded,  free  at  the  apex,  palmately 
cut,  segments  linear,  and  frequently  tapering  to  a  point  or 
slightly  emarginate ;  involucral  bracts  small ;  calyptra  small  and 
densely  verrucose.  On  decayed  wood,  shores  of  Lough  Cultra. 
This  is  the  only  northern  station  for  the  plant  known  to  me. 
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EXPLANATION  OF  PLATES  XXI.  aiid  XXII. 


Platb  XXI. 
Seapania  asp&ra,  Miill. 

Fig.  1.  Plant,  twice  natural  size. 

2.  Portion  of  a  branch  with  perianth,  ventral  aspect     x  10. 

3.  The  same  dorsal  aspect,     x  10. 

4.  Perianth  and  inyolucral  bracts,     x  15. 

5.  Young  shoot,  bearing  gemme  buds  at  apex,     x  10. 

6.  Leaf,     x  16. 

7.  Inyolucral  bract,     x  16. 

8.  Cells  and  margin  of  leaf,    x  275. 


Platb  XXII. 
Metigeria  eonfugata,  Dill.,  Lindberg. 

Fig.  1.  Plant,  natural  size. 

2.  The  same,  x  10,  showing  monodcious  character. 

3.  The  normal  branching  habit  of  the  plant. 

4.  Proliferous  budding  frequently  seen  in  Metzgeria.    x  10. 

5.  The  setulose  calyptra  or  perianth,    x  20. 

6.  The  same,  with  elevated  capsule  and  involucre,  which 

encloses  the  antheridia.    x  20. 

7.  Involucre,  which  encloses  the  antheridia.     x  120. 

8.  Yalve  of  the  capsule  and  persistent  elaters  (one  spired). 

X  120. 

9.  Portion  of  thallus  or  frond  showing  marginal  hairs,  x  120. 


[    618    ] 


XXVI. 

ON  THE  EFFECTS  OF  8TIMULA.TIVE  AND  ANAESTHETIC 
GASES  ON  TRANSPIRATION.  (PRELIMINARY  NOTE.) 
Bt  HENRY  H.  DIXON,  D.Sc.,  Assistant  to  the  Professor  of 
Botany,  Trinity  College,  Dublin. 

(cOHKUiriCiiTED  BY  K.  P.  WRIGHT,  X.D.) 

[Read  Jaituakt  10,  1898.] 

It  has  been  pointed  ont^  that  experimental  data  do  not  allow  us  Uy 
decide  whether  the  energy  which  raises  the  sap  in  tall  trees  during 
transpiration  is  directly  derived  from  the  inflow  of  heat  at  the  evapo- 
rating surfaces  in  the  leaves,  or  whether  the  energy  is,  at  least  in 
part,  derived  from  the  potential  energy  stored  in  the  form  of  various 
oxidisable  substances  in  the  leaf.  In  other  words,  whether  transpira- 
tion is  a  purely  physical  process,  or  whether  it  is  complicated  by 
phenomena  which  biologists  describe  as  vital  processes. 

This  investigation  is  an  attempt  to  elucidate  this  point.  It  was 
hoped  that,  by  observing  the  effects  of  stimulative  and  ansesthetic 
gases  on  transpiration,  we  might  obtain  a  clue  as  to  the  nature  of  the 
process.  Thus,  if  it  was  noted  that  a  gas  like  oxygen,  which  stimu- 
lates the  vital  actions  of  protoplasm,  caused  the  rate  of  transpiration 
to  increase  markedly,  this  observation  would  tend  to  show  that  tran- 
spiration might  with  probability  be  referred  to  vital  action.  Again,  if 
the  action  of  anaesthetics  tended  to  retard  transpiration,  we  would  have 
in  this  fact  additional  evidence  pointing  in  the  same  direction ;  whereas ; 
if  these  gases  were  without  special  effects  on  the  process,  other  than 
their  simple  physical  properties  would  exert  on  evaporatian  we  might 
conclude  that  so  far  transpiration  was  similar  to  evaporation. 

The*  direct  effects  of  the  stimulating  and  anasstheticising  gases  are, 
however,  complicated  by  other  attending  phenomena;  so  that  the 
results,  so  far  as  I  have  been  able  to  proceed,  are  neither  easily 
obtained  nor  are  they  of  unequivocal  interpretation. 

The  method  of  experiment  was  as  follows : — The  rate  of  transpi- 
ration of  a  branch  enclosed  in  a  large  receiver,  and  supplied  with  a 

>  "Report  of  a  Discussion  on  the  Ascent  of  Water  in  Trees,"  Ann.  Bot.» 
Dec.  1896,  and  ''On  the  Physios  of  the  Transpiration  Current,  p.  34. 
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G<mstant  current  of  dried  air,  was  observed.  This  rate  was  then  com- 
pared with  the  rate  of  transpiration ,  when  a  similar  current  of  some 
other  dried  gas,  or  dried  air,  carrying  with  it  some  an»stheticising 
yaponr,  was  passed  through  the  receiver. 

The  rate  of  transpiration  was  estimated,  either  by  the  motion  of  an 
index  moving  in  a  capillary  tube  sealed  hermetically  to  the  cut  end  of 
the  branch,  or  by  directly  weighing  the  amount  of  water  transpired. 
In  the  latter  case,  which  was  found  to  be  the  more  satisfactory,  the 
branch,  inserted  through  a  caoutchouc  cork  into  a  test-tube  containing 
water,  was  hung  from  one  arm  of  a  balance.  The  arrangement  is 
shown  in  the  figure.    In  this  figure  &  is  a  '  tower '  containing  calcium 


Fio.  1. 
chloride,  aud  «  is  a  sulphuric  acid  bulb  for  drying  the  gas  supplied. 
Before  passing  through  the  drying  materials,  the  gas  entering  at  e  is 
led  into  an  inverted  flask  J,  which  is  provided,  in  addition  to  the 
tubes  of  entry  and  exit,  with  a  U-tube,  /,  filled  with  oil.  The  supply 
of  gas  is  adjusted  until  the  oil  in  the  longer  arm  of  the  tube/  is 
brought  to  a  certain  level.  By  this  means  the  pressure,  and  con- 
sequently the  flow,  of  gas  through  the  apparatus  can  be  adjusted  and 
compared.  When  vapours  are  to  be  supplied,  the  liquid  from  which 
the  vapour  is  derived  is  placed  in  a  sulphuric  acid  bulb,  like  that  in  the 
figure,  but  inserted  in  the  train  between  the  air  supply  and  the  flask  d. 

The  first  experiments  made  were  with  the  index  method  of  esti- 
mating the  rate  of  transpiration.  A  modification  of  the  apparatus,  as 
figured,  which  is  readily  understood,  was  then  used.  The  branch, 
sealed  hermetically  to  a  capillary  tube  containing  the  index,  was  then 
inserted  from  below  into  the  receiver.. 

With  these  arrangements  there  soon  appeared  to  be  a  marked  differ- 
ence in  the  rate  of  transpiration  in  oxygen  and  GOs.     Thus,  to  quote 
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the  mean  of  a  number  of  obfteryations  with  a  branch  of  Cytisus  Ldbwr' 
imm  in  CO^.  the  index  moved  1  cm.  in  38'' ;  with  the  same  branch  in 
oxygen  it  moved  1  cm.  in  28". 

When  the  rate  of  transpiration  in  air  was  compared  with  that  in 
oxygen,  it  was  found  that  when  a  branch  was  snrrounded  with  the 
latter  gas,  transpiration  was  slightly  more  rapid.  The  index  for  the 
branch  in  air  moved  lom.  in  36" ;  for  the  same  branch  in  oxygen  it 
moved  1cm.  in  33". 

If,  while  a  current  of  air  was  passing  through  the  receiver,  a  piece 
of  cotton  wool  soaked  in  chloroform  was  introduced,  a  much  more 
marked  differenee  in  the  rate  of  transpiration  became  apparent  in  a 
short  time.  Thus  the  index  was  traversing  10cm.  in  50*8"  when 
chloroform  was  introduced ;  at  the  end  of  30  minutes  it  took  516"  to 
traverse  the  same  distance.  The  chloroform  was  then  removed,  and 
the  air  current  maintained  for  60  minutes.  At  the  end  of  this  time 
the  index  moved  10cm.  in  120."  This  result  is  the  mean  of  a  number 
of  experiments  made  with  a  small  branch  of  Acer  maerophyUum, 

With  another  branch  in  air  the  motion  of  the  index  was  10cm.  in 
127".  When  surrounded  with  chloroform  vapour  for  45  minutes  the 
index  took  642"  to  traverse  the  same  distance. 

A  similar  diminution  in  the  rate  of  transpiration  is  observed  when 
the  branch  is  surrounded  by  ether  vapour.  Thus,  with  a  branch  of 
Acer  maerophyUum  in  air,  the  index  moved  10cm.  in  205";  with  the 
Bame  in  ether  vapour  it  moved  10cm.  in  265". 

These  experiments  indicate  a  large  difference  in  the  rate  of  tran- 
spiration in  the  rate  of  different  gases.  The  figures  given  here  will 
serve  only  as  examples  of  the  results  of  such  experiments,  for, 
although  they  were  the  means  of  a  number  of  observations,  these 
latter  are  made  so  precarious  by  a  number  of  circumstances,  that  they 
can  only  be  taken  as  indicating  a  difference,  and  not  as  giving  a 
measure  of  it.  The  sticking  of  the  index  in  the  capillary  tube,  and 
the  opening  of  the  receiver  to  introduce  the  ansesthetics,  bring  in 
errors,  which  render  the  method  unsuited  to  exact  observation. 

In  order  to  eliminate  these  sources  of  inexactness  I  had  recourse 
to  the  arrangements  shown  in  the  figure.  The  results  obtained  by 
this  method  are  displayed  in  the  following  tables.  The  difficulties  of 
keeping  the  flow^  of  gas  exactly  constant  through  the  apparatus,  and 
other  experimental  errors,  lead  to  variations  between  the  individual 
observauons  often  amounting  to  10  per  cent. ;  but  by  multiplying  these 

^  It  is  to  be  observed  the  rate  of  flow  of  the  different  gaaes  will  be  different, 
even  if  the  pressure  be  the  same. 
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observations  it  is  hoped  that,  at  least,  an  approximation  to  the  actual 
alteration  in  the  rate  of  transpiration  has  been  obtained.  The  numbers 
here  given  are  the  means  of  a  large  number  of  observations.  In  each 
case,  the  branches  experimented  on  were  from  a  tree  of  Syringa 
vulgaris^  except  in  the  last  set  of  experiments,  where  effect  of  ether 
vapour  was  observed.  In  these  last,  branches  of  Cytisus  laburnum 
were  used. 

Table  I. 


No.  of 
Observations. 

Medium. 

Temperature. 

Amount  transpired 
in  3©'. 

20 

Oxygen,    . 
(Air,           .        .        . 

18-2° 
18-2« 

•140  grs. 
•103  grs. 

16 

|C02,            .          .          . 

(Air,           .        .        . 

16-8* 
15-7» 

•103  grs. 
•118  grs. 

10 

1  Chloroform, 

(Air,.         .        .        . 

20-6 
20-8 

•077  grs. 
•116  grs. 

10 

J  Ether, 
(  Air,  . 

19-1 
19-0 

•287  grs. 
•283  grs. 

If  the  amount  transpired  in  air  be  taken  as  100,  the  amounts 
transpired  in  the  other  gases  are  as  follows.  This  may  be  said  to 
denote  to  the  specific  transpiration  for  these  gases : — 

Tablb  II. 


Medium. 

Specific 
Transpiration. 

Oxygen, 

Air,       .... 

CO,,     .... 

Ether,  .... 

Chloroform, 

135-8 

1000 

87-3 

82-3 

66-4 

The  first  source  of  error  effecting  these  experiments,  and  one 

K.I.A.  PBOC.,  SBB,  m.,  VOL.  IV.  2  T 
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whicli  it  oeems  baid  to  eliminate,  arisefl  from  the  fact  that  the  effecta 
of  the  different  gases  may  be  more  or  less  rapid.  Thus  it  is  Tery 
certain  that  the  light  gases  (».«•  those  with  small  molecules)  will 
diffuse  into  the  intercellular  spaces  more  quickly  than  the  heavy  gases, 
and  so  come  into  contact  with  evaporating  cells  more  quickly. 
Besides  this,  it  seems  probable  that  the  poisoning  and  anesthetic 
effects  of  one  may  be  more  rapid  than  those  of  another.  The 
observations,  on  which  the  numbers  given  above  are  based,  were 
commenced  in  each  case  after  the  branch  had  been  surrounded  by  the 
gas  for  five  minutes,  and  were  discontinued  before  any  lethal  could  be 
observed  in  the  leaves ;  for  such,  if  arising,  would  cause  the  osmotic 
pressures  obtaining  in  the  leaf-cells  to  become  diminished,  by  ren- 
dering the  protoplasmic  membranes  permeable.  These  effects  were 
usually  visible  within  45  minutes  after  starting  the  experiment.  It 
is  possible  that  the  denser  vapour  could  not,  within  this  time,  diffuse 
into  all  the  intercellular  spaces  of  the  leaves. 

An  error  arising  from  this  possibility  is  most  unsatu&ctory, 
as  it  seems  extremely  difficult  to  make  proper  allowance  for  it. 
It  seems  impossible,  at  present,  to  decide  how  soon  the  surrounding 
gas  will  come  into  contact  with  the  eTaporating  cells,  and, 
also,  when  the  ansestheticising  or  stimulating  action  will  cease» 
and  the  lethal  effects  will  begin,  if,  indeed,  there  is  any  sharp 
line  of  distinction. 

Next  we  come  to  an  error  which  can,  in  some  degree,  be  elimi- 
nated. 

It  is  known  that  the  rate  of  diffusion  of  a  gas  will  be  influenced 
by  the  nature  of  the  gas  occupying  the  space  into  which  it  is  diffusing 
Thus  water-vapour  will  diffuse  more  slowly  into  CO,  gas  than  into 
oxygen.  This  difference  depends  on  the  relative  sizes  of  the  molecules 
of  the  gases  into  which  the  water-vapour  has  to  diffuse.  For  the 
same  pressure  and  temperature,  there  will  be  the  same  number  of 
molecules  of  these  gases  in  the  surrounding  space ;  but  if  their  sizes 
are  different,  it  is  plain  that  the  water-molecules  will  less  readily 
diffuse  into  the  space  occupied  by  the  gas  composed  of  the  larger 
molecules. 

In  order  to  form  some  idea  of  this  effect,  I  suspended  a  shallow 
dish  containing  water  in  the  receiver,  previously  occupied  by  the 
transpiring  branch ;  and  in  connexion  with  the  train  of  apparatus 
previously  described,  successive  weighings  gave  approximately  the 
loss  of  water  by  evaporation  from  this  dish.  During  the  experiment 
a  stream  of  gas  dried,  as  before  described,  was  kept  up  through  the 
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apparatus.  The  rate  of  evaporation,  when  thiB  current  was  composed 
of  air,  oxygen,  carbon  dioxide,  and  largely  of  ether  and  chloroform,  was 
observed,  and  is  recorded  in  the  following  table.  The  evaporating 
surface  in  each  case  was  41  sq.  cms. : — 

Table  III. 


Medium. 

Toinper&turo. 

ETaporation  in 
30  min. 

Oxygen, 

Air,      ...        . 

14-7 
14-7 

•098  grB. 
•094  grs. 

Ether,  .... 
Air,      ...        . 

16-6 
16-4 

•074  gTB. 
*092  grs. 

phloroform, . 

Air,      ...        . 

18-7 
18*3 

•077  gw. 
•182  grs. 

CO, 

Air,      ...        . 

16-2 
16-1 

•096  gn. 
•108  gn. 

From  this  table  it  results,  if  we  denote  the  loss  of  weight  of  a 
vessel  of  water  in  air  as  100,  the  loss  in  the  other  gases  will  be  aa 
follows : — 


Table  IY. 

Medium. 

Specific 
Evaporation. 

Oxygen,       . 

104 

Air,      ...        . 

100 

CO,,     .... 

89 

Ether,. 

81 

Chloroform, 

69 

2  T  2 
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The  following  table  combines  Table  II.  with  Table  IT.  for  the 
eake  of  comparison : — 

Table  V. 


Medium. 

Specific 
Transpiration. 

Spectfc 
Evaporatioa. 

Oxygen, 

135*8 

104 

Air,    ...        . 

1000 

100 

COt,     .        .        .        . 

87-8 

89 

Ether,  .... 

82-3 

81 

Cldoirofomi,  • 

66-4 

59 

From  this  table  it  would  appear  that  the  rate  of  transpiration  is 
diminished  when  the  leaves  are  surrounded  by  COt,  ether  yapour,  or 
chloroform,  much  in  the  same  degree  as  the  rate  of  eraporation  would 
be  diminished  by  the  presence  of  these  gases.  In  the  case  of  oxygen, 
however,  the  rate  of  transpiration  is  increased  much  more  than  the 
rate  of  evaporation  would  be  from  a  liquid  surface. 

It  must  be  understood  that  these  numbers  only  apply  to  the  first 
effects  of  CO,,  ether,  and  chloroform  ;  for  when  these  gases  begin  to 
exercise  a  killing  action  on  the  cells,  the  rate  of  transpiration  is  very 
markedly  diminished,  presumably  owing  to  the  reduction  of  the  oemotic 
pressure  in  the  cells. 

The  experiments  both  on  transpiration  and  evaporation  are  exposed 
to  two  common  errors — ^.y.  a  certain  amount  of  gas  will  be  dissolved 
in  each  case  by  the  liquid  present,  and  this  will  reduce  the  loss  of 
weight,  and  so  diminish  the  rate  in  both  cases.  Again,  this  solution 
of  the  gas  in  the  liquid  may  alter  the  surface  tension,  and  so  modify 
the  rate  of  loss. 

With  regard  to  oxygen,  the  case  is  different.  The  increase  in  the 
percentage  of  this  gas  increases  the  rate  of  transpiration  much  more 
than  that  of  evaporation.  But,  unfortunately,  this  does  not  decide 
the  problem  as  to  whether  transpiration  is  facilitated  by  a  vital  action 
in  the  evaporating  cells,  or  whether  the  upward  current  is  simply  due 
to  the  inflow  of  heat  at  their  evaporating  surfaces.  Oxygen  may 
increase  the  rate  of  transpiration  by  liberating  heat  in  the  evaporating 
cells  by  the  oxidation  of  combustible  materials  there.  The  increase  in 
the  rate  of  exhalation  of  water  from  alcaf  surrounded  with  oxygen  would 
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in  that  case  be  due  to  a  rise  in  temperature,  and  to  an  increased  facility 
to  diffusion  at  the  seat  of  evaporation ;  and  the  more  complex  processes 
of  vital  action  taking  place  in  the  protoplasm  need  not  be  appealed  to. 
These  two  causes  would  then  be  responsible  for  the  fact  that  the  rate 
of  transpiration  is  about  30  per  cent,  greater  in  oxygen  than  in  air 
But,  again,  it  may  be  that  vital  processes  giving  rise  to  pumping 
actions  (to  which  I  have  already  alluded  as  possibly  occurring  in  the 
leaf -cells)  may  be  made  more  vigorous  by  the  greater  quantities  of 
oxygen  available  for  respiration — ^that,  in  fact,  these  actions,  in  com- 
mon with  vital  processes  generally,  are  quickened  when  respiration  is 
more  vigorous. 

With  the  other  gases  there  is  practically  no  difference  between  the 
specific  transpiration  and  specific  evaporation.  The  logical  conclusion 
from  this  seems  to  be  that  these  gases  were  without  effect  on  the  vita 
actions  of  the  leaf -cells,  so  far  as  transpiration  is  concerned,  during  the 
experiment. 

Thus  the  problem  as  to  how  far  pumping  actions,  taking  place  in 
the  leaf-cells  at  the  expense  of  the  stored  energy  of  organic  compounds, 
accelerate  transpiration  is  not  yet  decided ;  but  I  think  it  will  appear 
that  the  evidence  of  the  foregoing  experiments,  although  by  no  means 
decided,  favours  the  view  that  such  actions  largely  control  the  elimi- 
nation of  water  from  the  transpiring  cells.  Other  evidence  in  favour 
of  this  view  I  have  cited  in  my  paper  on  the  Physics  of  the  Transpira- 
tion Current.* 

However  this  question  is  ultimately  decided,  I  think  the  subject 
matter  of  this  research  is  not  without  its  bearing  on  plant  physiology. 

It  is  a  matter  of  frequent  observation  that  many  plants,  which  are 
natives  of  arid  regions,  secrete  a  relatively  large  amount  of  ethereal 
oils.  It  has  been  urged'  that  the  vapours  of  these  ethereal  oils  form 
a  screen  which  arrests  the  heat  radiations,  and  thus  the  leaves  of  the 
plant  are  kept  cooler  than  they  otherwise  would  be.  It  might,  how- 
ever, be  said  against  this  theory  that  such  an  absorptive  screen  in 
contact  with  the  leaves  (and  it  would  evidently  be  most  effective  at 
the  surface  of  the  leaves)  woidd  rather  tend  to  raise  their  temperature. 
Be  that  as  it  may,  it  seems  that  the  property  of  vapours  in  checking 
evaporation,  emphasised  by  this  research,  afford  a  simpler  explana- 
tion of  the  function  of  these  oily  secretions.  When  the  vapour  of 
the  ethereal  oils  is  liberated  from  the  leaf -tissues,  it  will  surround  the 

1  «  Notes  Irom  the  Botanical  School,  T.  G.  D."  No.  2,  p.  88,  1897. 
*  «*  The  Origin  of  Plant  StniotureB,"  George  Henslow,  p.  82. 
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leaves,  and  fill  the  intercellular  spaces.  In  these  positions  we  might 
expect  that  the  vapour  will  exert  a  retarding  action  on  transpiration 
and  evaporation,  in  accordance  with  the  experiments  quoted  above.  I 
have  only  been  able  to  make  a  few  experiments  on  the  matter  as  yet, 
but  these  indicate  the  surmise  given  here  is  correct.  I  found  that  the 
vapour  given  off  from  chopped-up  leaves  ot  Artemisia  Ahsinthium  reduced 
the  rate  of  transpiration  very  considerably.  Thus,  if  we  denote  the  rate 
of  transpiration  of  a  branch  of  Syringa  vulgaris^  in  a  cuirent  of  dry  air, 
as  100,  this  rate  will  be  reduced  to  about  87  if  we  allow  the  air- 
current  to  pass  over  chopped  leaves  of  this  Artemisia,  and  so  carry  some 
of  the  vapour  given  off  by  these  leaves  round  the  transpiring  branch. 
The  air  is,  of  course,  dried  after  passing  over  the  leaves.  In  a 
similar  manner  I  foimd  that  the  same  vapour  reduced  the  rate  of 
transpiration  of  a  branch  of  Cytieus  Zabumum^  from  100  to  93. 
In  these  experiments  the  temperature  lay  between  16^  and  17°  C. 
At  higher  temperatures,  it  is  possible  that  the  effects  would  be 
more  marked. 
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TRAN8PIEATI0N  INTO  A  SATURATED  ATMOSPHERE. 
Br  HENRY  H.  DIXON,  D.Sc,  Aesistaiit  to  the  Professor 
of  Botany,  Trinity  College,  Dublin. 

(cOMinTinCAIED  BY  E.  P.  WBIGHT,  X.D.) 
[Bead  Januaby  10, 1898.] 

Many  observations  and  considerations^  have  led  me  to  suspect  that 
the  tension  transmitted  in  the  water-containing  capillaries  of  tran- 
spiring plants,  is  not  simply  referable  to  evaporation  taking  place  at 
the  liquid  suiiace  in  the  imbibed  membranes  of  the  leal-ceUs.  And 
it  seemed  probable  that  pumping  actions  proceeding  in  these  cells 
(analogous  to  the  pumping  actions  of  root-cells  manifested  during  the 
** bleeding"  of  plants)  may  be  directly  responsible  for  the  elevation 
of  the  transpiration  current.' 

If  this  be  true,  the  elevation  of  water  in  the  capillaries  during  the 
transpiration  of  living  plants  is  effected  by  a  '*  vital  *'  process,  and  in 
this  respect  resembles  the  raising  of  water  in  plants  by  root-pressure, 
and  the  transference  of  water  in  coenocytic  fungi.  Of  course  the 
water  of  the  transpiration-current  must  be  draum  up  by  the  leaf -cells, 
and  so  the  process  differs  from  the  other  examples,  in  which  the  water 
is  pushed  up  by  the  living  cells. 

In  thus  ascribing  the  lifting  of  water  to  a  <<  vital "  and  not  a 
*'  physical "  process  going  on  in  the  transpiring  cells,  it  must  not  be 
thought  that  any  ultraphysical  phenomena  are  presupposed.  To 
guard  against  such  a  misapprehension,  it  may  be  well  to  state  that, 
by  ''vital"  processes  are  here  meant,  processes  which  cannot  be 
accounted  for  by  the  immediate  energy-relations  of  the  organism  to 
the  external  world,  but  those  in  which  energy  previously  stored  by 
the  organism,  e.g.^  as  oxidisable  materials*  is  utilized,  and  which  only 
take  place  during  the  life  of  the  organism. 

1  <<  Report  of  a  DiBcusaion  on  the  Asoent  of  Water  in  Trees,"  Ann.  of  Botany, 
December,  1896,  p.  661. 

3«0n  the  Phydos  of  the  Transpiiation  Cuirent,"  Notes  from  the  Botanical 
Bohool,  T.  C.  D.,  No.  2,  1897,  p.  88. 
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Under  normal  circumutances  transpiration  is  effected  under  con- 
ditions favourable  to  eTaporation.  The  transpiring  surfaces  are  at 
such  a  temperature  that  the  yapour-pressure  in  the  surrounding  space 
is  less  than  at  the  surface  of  the  transpiring  cells.  To  TnaintRin  this 
temperature,  the  leayes  of  the  plant  are  free  to  receiye  light  and  heat 
radiations,  and  heat  may  be  conducted  into  them,  as  eTaporation 
tends  to  lower  their  temperature  below,  that  of  their  surroundings* 
This  inflow  of  energy  from  the  external  world  must,  under  ordinary 
circumstances,  be  taking  place  during  transpiration.  In  addition  to 
these  sources  of  energy,  the  ceUs  of  the  leaves  may  do  work  at  the 
expense  of  the  potential  energy  of  the  store  materials  they  possess. 
This  stored  energy,  which  is,  of  course,  ultimately  derived  from  the 
radiant  energy  entering  the  plant,  is  the  only  remaining  source  of 
energy  available  for  the  leaves. 

If,  when  the  radiated  energy  is  cut  off,  and  the  conditions  are 
such  that  water  tends  to  condense  on  the  leaves  from  the  surrounding 
space,  the  cells  of  the  leaves  still  continue  to  draw  up  water  in  the 
capillaries,  then  the  work  done  must  be  at  the  expense  of  the  stored 
energy ;  and,  if  this  work  is  no  longer  continued,  when  the  leaves  are 
killed,  we  may  fairly  ascribe  it  to  vital  actions  pumping  or  drawing 
up  water  from  the  conduits  of  the  plant. 

It  may  be  pointed  out  here  that  this  energy  could  only  be  made 
available  when  the  store  materials  can  obtain  the  requisite  oxygen  from 
the  plant's  surroundings,  or  from  its  own  substance.  And  so,  in  common 
with  other  vital  actions,  it  would  cease  when  oxygen  is  not  available. 

Supposing,  then,  we  find  that  the  upward  motion  of  the  transpira- 
tion current  continues  when  radiated  energy  is  cut  off,  and  when  the 
leaves  are  surrounded  by  a  space  saturated  with  water  vapour,  we  are 
driven  to  conclude  that  the  traction  exerted  on  the  ascending  water  is 
exerted  by  a  vital  action,  and  we  can  no  longer  assume  that  simple 
physical  processes,  exactly  corresponding  to  the  actual  inflow  of 
energy,  at  the  moment,  can  account  for  the  elevation  of  water 
in  such  a  case.  On  the  other  hand,  the  converse  will  be  true  if  na 
elevation  of  water  occurs  in  the  plant  when  it  is  submitted  to  the 
conditions  described. 

To  put  this  matter  to  an  experimental  test,  the  following  arrange- 
ments are  made  : — A  small  branch  about  30  cms.  long  is  cut  and 
set  in  water  in  a  cool,  dark  cupboard.  From  this  it  is  transferred, 
still  standing  in  water,  under  a  glass  receiver.  The  internal  walls 
of  the  receiver  are  kept  wet.  After  remaining  one  hour  under  the 
receiver,  and  still  screened  from  light,  it  is  assumed  that  any  reduced 
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gas  preBSure  existing  in  the  water  conduits  has  become  equalized 
to  that  of  the  atmosphere,  and  that,  consequently,  the  external 
pressure  exerted  at  the  base  of  the  branch  has  ceased  to  move  the 
water  upwards.  An  open  beaker,  containing  water  at  lOO^C,  is  now 
introduced  under  the  receiver,  and  the  branch  is  transferred  from  the 
water  to  a  watery  solution  of  eosin.  A  wooden  screen  is  set  to  cut 
off  the  direct  radiation  of  the  beaker  from  the  branch.  These  arrange- 
ments are  made  in  a  dull  light,  and,  when  complete,  the  whole  is 
set  in  total  darkness. 

As  soon  as  the  beaker  containing  the  hot  water  is  introduced  under 
the  receiver,  the  space  included  will  immediately  be  filled  with  cloud 
and  water  vapour.  Water  is  freely  deposited  on  the  walls  of  the 
receiver  and  on  the  surfaces  of  the  leaves  of  the  plant.  The  space  is 
completely  saturated,  and  remains  so,  as  it  continues  to  fall  in  tem- 
perature, owing  to  the  gradual  cooling  of  the  whole ;  and,  as  the 
water  is  always  at  a  higher  temperature  than  the  leaves,  a  constant 
distillation  goes  on  from  the  beaker  to  the  leaves.  The  arrangements 
are  shown  in  figure  1 . 


Fio.  1. 


When  these  arrangements  have  been  made  the  apparatus  is  left 
for  one  hour.  At  the  end  of  this  time,  it  will  be  found  that  the  eosin 
solution  has  been  drawn  up  very  markedly  into  the  plant,  thus 
showing  that  the  elevation  of  the  water  in  the  conduits  may  be 
effected  by  vital  action.  For  in  this  experiment  the  immediate 
energy  relations  of  the  plant  to  its  surroundings  cannot  account  for 
the  rise.  I  have  performed  this  experiment,  with  the  same  result, 
with  ChryBonthemum  sinensey  C.  laemtrey  Myrttu  communis^  EuealyptuB^ 
globulus,  JSicallonia  maerantha. 
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As  we  would  expect,  it  was  found  that,  when  dead  leaves  and 
branches  were  set  in  this  saturated  chamber,  no  rise  of  the  eosin  was 
observed,  although  simultaneously  eosin  was  drawn  up  into  living 
specimens  placed  side  by  side  with  the  dead  ones.  The  dead  branches, 
which  I  used,  had  been  killed  by  chloroform  vapour,  or  by  immersian 
for  some  minutes  in  water  at  90°  C. 

In  these  experiments  when  the  coloured  fluid  was  drawn  up  only 
into  the  capillaries  of  the  stem,  the  pumping  action  raising  it  may 
have  been  discharged  either  by  the  cells  bordering  the  conduits  in  the 
stem,  or  by  those  in  a  similar  position  in  the  leaves.  But  when  the 
veins  of  the  leaves  become  injected,  it  is  evident,  since  no  cells  inter- 
rupt the  continuity  of  the  water-conducting  capillaries,  that  the  cells 
exerting  the  traction  in  the  fluid  must  be  situated  in  the  leaves. 

This  fact  may  be  more  directly  demonstrated  by  experiments  in 
which  the  ascent  of  watery  eosin  in  a  branch  stripped  of  its  leaves  is 
compared  with  that  in  a  similar  branch  provided  with  leaves,  when 
both  are  placed  in  the  saturated  chamber.  It  will  be  found — I  have 
performed  the  experiment  with  Chry$anthemum  sinmsey  JSseattoma 
maerantha,  Cheiranthui  Cheiri — ^that  the  leafy  branch  will  draw  up 
the  eosin  rapidly,  while  under  similar  circumstances  the  colouring 
matter  will  rise  but  slightly — a  few  cms.  per  hour — in  the  branch 
deprived  of  its  leaves.  The  rise  observed  may  be  easily  explained  by 
the  supposition  that,  in  the  green  parts  of  the  young  branches  and 
the  buds,  the  cells  probably  act  like  those  of  the  leaves,  and  draw  up 
water  by  a  pumping  action ;  or,  again,  the  action  of  the  cells  border- 
ing the  capillaries  of  the  stem — wood-parenchyma  and  medullary  rays 
— may  be  responsible  for  the  elevation  observed.  In  any  case  the 
rise  is  but  slight,  3-5  cms.  in  the  stripped  branches,  compared  with 
20-30  cms.  in  the  leafy  branches  during  the  same  time. 

That  the  elevating  force  is  chiefly  located  in  the  leaves  may  also 
be  shown  by  the  fact  that  large  leaves  detached  from  the  stem  are 
capable  of  quickly  injecting  the  finest  veins  at  their  apex  when  set 
upright  in  watery  eosin  in  the  saturated  chamber.  For  this  purpose 
I  used  the  leaves  of  EucalyptuB  globulus^  and  found  that  their  apical 
veins  were  injected  often  after  standing  only  30  min.  in  eosin,  and 
surrounded  with  a  saturated  atmosphere.  The  eosin,  to  do  this,  had 
risen  20  cms.  in  the  leaf  above  the  level  of  the  solution  in  which  the 
leaf  stood.  In  this  case  it  is  evident  that  the  cells  of  the  leaf  must 
have  been  solely  responsible  for  the  observed  elevation. 

But  the  directed  pumping  actions  which  cause  the  elevation  of  the 
coloured  fluid  in  these  cases,  although  mostly  confined  to  the  leaf|  do 
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not  appear  to  be  restricted  to  any  special  cells  forming  water-glands 
on  the  surface  of  the  leaf.  It  seems  most  probable  that  most  or  all  of 
the  cells  bordering  on  the  yascolar  capillaries,  both  in  leaf  and  stem, 
are  able  to  exert  a  tractional  force  on  the  water  in  the  conduits,  and 
are  able  to  expel  water,  when  thus  drawn  in,  on  their  outer  surfaces. 
It  may  be,  however,  that  the  cells  of  the  water-glands  of  plants  are 
more  highly  specialized  for  this  function,  and  hence  the  exudation  of 
drops  on  leaves  of  plants  in  moist  atmosphere  takes  place  over  these 
glands  or  hydathodes,  as  Haberlandt  prefers  to  call  them. 

The  following  observation  shows  that  the  elevation  of  the  water 
is  not  solely  due  to  the  functioning  of  these  water-glands,  even  in 
plants  possessed  with  these  structures.  The  leaves  of  JEsealUmia  tna^ 
crantha^  Chrysanthemum  ainense,  and  Chrysanthemum  taeustre  have  water 
stomata  on  the  margin  of  the  leaf ;  but  if  these  glands  are  removed  by 
cutting  away  the  whole  margin  with  a  scissors,  it  will  be  found  that 
water  will  be  drawn  up  into  these  leaves  through  the  stem  almost 
as  quickly  as  into  the  leaves  of  a  branch  which  are  left  intact. 

Another  observation  which  shows  that  the  traction  is  exerted  by 
cells  of  the  leaf,  which  are  not  visibly  differentiated,  may  be  made 
on  Cheiranthut  Cheiri,  The  leaves  of  this  plant,  so  far  as  I  can  make 
out,  have  no  specialized  water-glands.  However  the  extreme  apex 
often  withers  away  in  the  older  leaves,  as  if  some  substance  had  been 
exuded  there  from  the  leaf.  In  case  this  tip  be  the  seat  of  a  water- 
gland,  it  is  removed  from  all  the  leaves  of  a  branch  which  is  set  in 
the  saturated  chamber.  After  a  suitable  time  it  will  be  found  that 
the  coloured  fluid  has  risen  into  all  the  veins  of  the  leaves,  and  it 
will  be  seen  in  the  ultimate  blind  terminations  of  the  vascular  bundles. 
In  Cheiranthus  Cheiri  these  terminations  are  surrounded  by  cells  un- 
differentiated from  the  other  cells  of  the  mesophyU  of  the  leaf.  The 
coloured  fluid  must  have  been  drawn  into  the  terminal  portions  of  the 
veins  by  these  cells,  and  not  by  any  specialized  water-glands.  We 
may  conclude  that  the  similar  cells  along  the  conduits  have  the  same 
function. 

Of  course  it  is  quite  possible  that  the  cells  forming  the  water- 
secreting  tissue  of  the  water-glands  have  this  pumping  power  more 
highly  developed  than  that  possessed  by  the  cells  situated  all  along 
the  conduits.  Hence,  in  Gardiner's*  experiments,  the  expulsion  of 
water  occiirred  in  noticeable  quantities  only  over  the  water-glands. 
He  found  that  drops  of  water  are  exuded  from  the  water-gluids  of 

^  Froo.  Cambridge  Phil.  Soc.,  vol.  v.  1884. 
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Impatiens,  Fuchsia,  Limoniastnuii,  a&d  Polypodium,  if  cut  branches  of 
these  plants  are  set  in  water  in  a  moist  place.  His  results  have  been 
confirmed  by  Haberlandt^  and  testier,*  though  curiously  enough  the 
last-named  author  attributes  the  dropping  to  a  filtration  of  water 
through  the  water-gland  due  to  the  pressure  from  behind.  Haber- 
landt  and  Pfeffer,'  however,  are  agreed  that  the  expulsion  of  the 
water  is  due  to  the  vital  activity  of  the  cells  of  the  gland.  In  the 
experiments  alluded  to  there  seems  no  probability  of  any  pressure  exist- 
ing in  the  water  in  the  conduits  tending  to  expel  water  from  them. 

It  was  usually  found  at  the  end  of  all  the  txperiments  conducted 
in  the  saturated  chamber  that  the  surfaces  of  the  leaves  had  a  copiooB 
deposit  of  water  upon  them,  and  so  it  seemed  probable  that  water  waa 
actually  extruded  from  the  cells  of  the  leaf  even  after  water  had  begun 
to  condense  on  them  from  the  surroundings. 

The  actual  presence  of  free  liquid  on  the  surface  of  the  leaves 
apparently  did  not  markedly  diminish  the  rate  of  rise  of  the  coloured 
fluid  in  the  branch,  and  so,  if  the  branch  was  immersed  in  water  before 
commencing  the  experiment,  it  was  found  that  the  eosin  mounted  not- 
withstanding into  the  dripping  leaves. 

In  these  cases,  the  pumping  cells,  being  surrounded  by  water,  must 
possess  a  directed  action,  drawing  the  water  in  on  one  side  from  a 
liquid  supply,  and  expelling  it  on  the  other  into  free  liquid. 

This  directed  action  may  be  more  strikingly  demonstrated  by  the 
following  experiment : — A  branch  is  fixed  water-tight  into  the  lower 
narrow  opening  of  a  glass  receiver,  so  that  its  upper  part  and  leaves 
project  into  the  receiver,  while  its  base  extends  beyond  the  cork  in. 
the  neck,  and  is  supplied  with  a  solution  of  eosin  (see  fig.  2).  If  the 
receiver  be  filled  with  water,  so  that  the  leaves  of  the  branch  are 
completely  submerged,  it  will  be  found  that,  notwithstanding  the 
presence  of  the  water  in  contact  with  the  leaves,  and  the  hydrostatic 
pressure  due  to  its  depth,  the  eosin  will  mount  rapidly  into  the 
branch. 

In  some  of  my  experiments  the  pressure  of  the  water  was  sufficient 
to  drive  liquid  back  into  the  intercellular  spaces  of  the  leaves  of  the 
branch.  So  that  it  appears  that  the  pumping  action  can  raise  water 
against  a  considerable  external  hydrostatic  pressure. 


1  Sitzb.  d.  k.  Akad.  d.  WiBsenschaft  in  Wien.  Bd.  ciii. 
*  Ibid.,  Bd.  CY. 

'  Pflaxizenphysiol.  Bd.  i.  174,  and  Haberlandt,  Jahrb.  fiir  wiBaenaohaftliche 
Botanik,  1897. 
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In  carrying  out  this  experiment,  of  course,  care  must  be  taken  that 
the  gas-pressure  in  the  branch  has  become  equalized  with  that  of  the 
atmosphere.  With  this  precaution,  however,  the  result  seems  con- 
clusiye,  %,e,  that  pumping  actions,  and  not  eyaporation  cause  the  rise 
of  the  eosin  into  it. 

It  will  be  found  that,  if  the  water  in  the  receiver  is  warm 
(25^-30°  C),  and  if  the  apparatus  is  placed  in  a  strong  light,   the 


Fio.  2. 

ascent  of  the  eosin  will  be  rapid ;  if,  on  the  other  hand,  the  water  is 
cold  (below  12^0.)  and  the  light  is  not  strong,  the  eosin  will  rise 
but  slowly  in  the  branch.  If  the  apparatus  is  placed  in  darkness,  the 
eosin  will  rise  but  little  or  not  at  all. 

It  seems  probable  that  the  increased  rate  is,  in  part,  due  to  the 
quickening  of  the  vital  processes  due  to  the  rise  in  temperature  when 
the  water  surrounding  the  leaves  is  warm. 
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The  Btimulating  action  of  the  light  is  indirect,  and  probably  is 
effectiye  by  the  increased  supply  of  oxygen  set  free  by  assimilation. 
The  rising  of  the  eosin  is  most  vigorous  when  bubbles  of  oxygen  are 
being  rapidly  evolved  at  the  surface  of  the  leaves.  This  observation, 
then,  constitutes  another  proof  that  the  raising  action  is  due  to  a 
vital  process,  and  ceases  when  the  supply  of  oxygen  is  cut  off.  In 
this  respect  the  action  resembles  other  vital  phenomena,  such  as 
growth,  irritability,  &c.  The  fact  that  a  small  rise  does  take  place 
in  the  dark  is  explained  by  the  presence  of  oxygen  in  the  water,  and 
also  of  that  derived  by  inira-molecular  respiration. 

The  combination  of  this  oxygen  will  of  course  lead  to  a  minute 
rise  in  temperature  which  will  favour  a  distillation  of  water  from  the 
leaves.  This  effect,  however,  would  probably  be  so  small  that  it 
could  not  account  for  the  rapid  rise  of  water  in  plants  in  a  saturated 
space  as  has  been  described  in  this  note. 

From  what  has  been  here  detailed,  I  think  we  may  with  great 
confidence  assert  that  the  elevation  of  the  sap,  when  plants  are 
situated  in  saturated  spaces,  is  effected  by  directed  actions  taking 
place  in  the  living  cells  of  the  leaves,  and  to  some  extent  perhaps  in 
those  of  the  stem.  Simple  osmotic  and  evaporative  forces  cannot  be 
effective  in  raising  the  water  in  the  conduits  under  these  circum- 
stances. With  regard  to  the  elevation  of  water,  when  the  leaves  are 
surrounded  by  an  unsaturated  atmosphere,  we  cannot  as  yet  be 
dogmatic.  But  the  fact  that,  when  the  leaves  of  plants  are  killed, 
they  dry  up  and  are  unable  to  furnish  themselves  with  sufficient  water 
from  an  unlimited  supply  at  the  base  of  their  stem,  argues  that 
surface  tension  and  evaporation  forces  at  their  surfaces  are  in  them- 
selves inadequate.  And  when  we  couple  with  this  the  observations 
on  the  directed  vital  actions  taking  place  in  the  leaf-cells  when  they 
are  surrounded  with  a  saturated  atmosphere,  I  think  we  may,  with 
great  probability,  assume  that  these  directed  vital  actions  are 
responsible  to  a  great  extent  for  raising  of  water  in  plants  even  in 
unsaturated  spaces.  In  any  case  the  present  experiments  show  that 
these  directed  vital  actions  are  capable  of  replacing  and  supplement- 
ing the  more  simple  physical  actions,  e.y,  evaporation  and  osmosis. 

These  conclusions  are  in  no  way  at  variance  with  Strasburger's 
famous  experiments  on  dead  trees.^  In  them,  the  water,  in  a  tensile 
state,  was  raised  by  evaporation  taking  place  at  the  water-sur&ce  in 
the  permeable  cell- walls. 

^  Ueber  den  Bau  imd  Yenichtimgen  der  Leitongabahnen. 
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It  might  appear  that,  in  ascribing  the  elevation  of  the  sap  lo  the 
yital  activity  of  the  cells  adjoining  the  upper  terminations  of  the 
Tascular  bundles  of  plants,  we  do  away  with  the  necessity  of  assuming 
that  the  water  of  the  transpiration  current  is  in  a  tensile  state.  This, 
however,  would  be  a  grave  error.  It  is  evident  that  the  effects 
referred  to  in  this  paper,  constitute  a  source  of  tensile  elevation  only. 
All  observations,  experimental  and  structural,  demonstrate  the  fact 
that  the  water  of  the  transpiiation  current  is  draumy  and  not  pressed, 
through  the  capillaries  forming  the  water  conduits  of  plants. 

The  advantage  of  a  periodic  pressure  in  the  sap,  such  as  is  observed 
during  bleeding,  has  been  pointed  out  already.^ 


CONCLITSIONS. 

1.  The  elevation  of  the  water  of  the  transpiration  current,  when 
the  leaves  are  surrounded  with  a  saturated  atmosphere,  is  effected  by 
pumping  actions  proceeding  in  the  living  cells  of  the  leaves. 

2.  l^e  observations  on  the  drying  back  of  branches  furnished  with 
dead  leaves  renders  it  highly  probable  that  these  vital  pumping  actions 
are  partially  or  wholly  responsible  for  the  elevation  of  water  even  in 
an  unsaturated  atmosphere. 

3.  These  pumping  actions  are  capable  of  raising  the  water  against 
an  external  hydrostatic  pressure. 

4.  In  common  with  other  vital  actions,  they  are  accelerated  by  a 
moderately  high  temperature,  and  are  dependent  on  the  supply  of 
oxygen. 

5.  The  cells  adjoining  the  terminal  portions  of  the  water  conduits 
appear  to  possess  this  activity,  and,  in  plants  provided  with  water- 
glands,  the  pumping  actions  are  not  limited  to  the  secreting  tissues  of 
these  glands. 

^  Ascent  of  Sap.,  Phil.  Trans.  Eoy.  See.,  vol.  clxxzvi.,  p.  672. 
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REMABKS  SUPPLEMENTAEY  TO  DB.  JOYCE'S  PAPER  ON 
THE  OCCURRENCE  OF  THE  NUMBER  TWO  IN  IRISH 
PBOPEB  NAMES.    Br  BEV.  T.  OLDEN,  D.D. 

[Besd  Dbcimbbk  10,  1897.] 

It  was  noticed  by  Dr.  O'Donovan  that  the  word  da^  two,  entered  into 
the  composition  of  many  local  names,  and  he  gave  instances  in  his 
Supplement  to  O'Beilly's  Dictionary,  I  had  found  many  more,  and 
was  about  to  bring  the  subject  under  the  notice  of  the  Academy  when 
I  found  that  Dr.  Joyce  had  read  a  paper  on  it  in  1868,  which  was 
published  in  our  Praeeedin^t  (vol.  x.,  p.  164).  I  therefore  postponed 
my  intention  until  I  had  read  his  essay.  I  was  much  interested  in  it, 
and  particularly  in  his  statement  that  he  was  unable  to  find  anything 
in  Irish  literature  to  explain  the  custom,  adding,  '*  I  leave  to  others 
the  task  of  doing  so.*' 

Accepting  this  as  an  invitation  to  a  further  discussion  of  the 
subject,  I  now  venture  to  offer  some  observations  which  may  throw 
light  on  it. 

The  names  compounded  with  da  are  both  local  and  personal 
Thus  we  have  Ath  dd  Sn,  "  Ford  of  two  birds,"  which  one  is  apt  to 
think  must  refer  to  some  local  legend.  But  on  further  inquiry  it  is 
found  that  two  birds  arc  mentioned  in  so  many  other  places  that  this 
explanation  will  not  do.  Thus  we  have  Fortress  of  two  birds,  Ridge 
of  two  birds.  Hill  of  two  birds,  and  so  on.  Evidently,  therefore,  we 
must  look  for  some  other  explanation.  And  the  difficulty  of  account- 
ing for  it  becomes  greater  when  we  find  other  animals,  such  as  dogs, 
boars,  horses,  cranes,  and  ravens,  appearing  in  twos,  and,  in  fact,  quite 
a  zoological  collection  might  be  formed  with  this  peculiarity. 

Then  there  are,  as  I  have  said,  personal  names,  such  as  CoUa-da- 
crichf  Colla  of  the  two  countries,  a  famous  warrior  of  the  fourtli 
century.  Dr.  Joyce  had  collected  122  instances  of  these  names  of 
both  the  classes  mentioned,  and  when  those  I  had  noted  are  added, 
the  total  is  about  226.  This  large  number  makes  the  existence  of 
these  names  the  more  striking,  and  it  cannot  fail  to  awaken  a  desire 
for  information  about  them. 
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The  first  question  is,  how  far  back  can  we  trace  this  custom.  Dr« 
Joyce  says  we  find  it  in  the  earliest  MSS.,  bnt  I  think  we  can  trace  it 
back  farther  than  any  existing  manuscript.  In  the  fifth  century,  as 
is  well  known,  a  colony  from  Ireland  settled  in  Argyleshire,  and  it 
occurred  to  me  that  if  the  custom  existed  in  Ireland  at  that  time  the 
emigrants  would  probably  have  taken  it  with  them,  and  we  should 
find  similar  names  there  at  the  present  day.  To  ascertain  whether 
this  was  so  or  not,  I  wrote  to  Mr.  Donald  Mackinnon,  Professor  of 
Gaelic  in  the  University  of  Edinburgh.  In  his  reply  he  says,  ^*dd^ 
two,  is  quite  common  in  place-names  in  the  Scottish  Highlands,"  and 
he  mentioned  a  few  names  that  occurred  to  him  ofEhand.  These  are 
Aeha{dhydd'dalaich  in  Colonsay,  Acha^dhydd-Dornhnuill  in  Itoss- 
shire.  Dun  dd  himhe  in  InTem  ess-shire,  Dun-dthramh  in  Argyleshire. 
fie  most  kindly  offered  to  supply  me  with  a  list  of  such  names,  but  I 
did  not  think  it  right  to  give  him  the  trouble,  as  all  I  wanted  was 
the  fact  of  their  occurrence. 

But  can  we  trace  the  custom  still  further  back  ?  I  think  we  can^ 
for  we  may  argue  in  this  way,  if  the  immigrants  to  Scotland  in  the 
fifth  century  took  it  with  them  to  that  country,  it  was  possible  that 
the  original  settlers  in  Ireltmd  in  the  remote  past  may  have  brought 
it  with  them  from  the  Continent  of  Europe,  and  if  so  that  such  names 
might  still  be  found  abroad. 

It  is  generally  allowed  that  the  branch  of  the  Celtic  race  which 
settled  in  Ireland  were  the  earliest  of  the  Aryan  peoples  who  appeared 
in  Europe,  and  for  this  reason  it  is  that  the  names  of  many  of  the 
permanent  features  of  the  landscape  throughout  Europe  are  of  Gaelic 
origin,  having  been  imposed  by  them. 

All  local  names  recognised  as  Celtic  abroad  are  given  in  the 
^'  Alt-Celtischer  Sprachschatz  "  of  Alfred  fielder;  and  on  consulting 
this  I  found  one  which  seemed  to  throw  light  on  the  subject.  The 
word  Conddtey  the  penultimate  being  long,  appears  to  have  our  word 
dd  as  part  of  its  composition,  and  this  derives  confirmation  from  the 
fact  that  the  name  occurs  twenty -seven  times  in  medieval  documents 
in  France,  and  always  with  the  meaning  of  a  ''confluence  of  two 
rivers."  M.  Arbois  de  Jubainville,  however,  proposes  a  derivation 
for  it  of  a  different  kind,  fie  regards  it  as  equivalent  to  the  Greek 
(rvt^co-if,  and  composed  of  the  particle  eon  and  ^datisy  originally  ^dotie 
or  *dholiSy  Greek  ^co-i?,  originally  +tf ms,  the  root  being  dhe^  •  to  place  or 
lay.'  I  have  not  been  able  to  find  that  crvv^co-is  is  ever  applied  to  a 
confluence  of  rivers ;  but  apart  from  this  the  proposed  derivation  is 
highly  conjectural,  and  requires  many  assumptions,  while  it  fails  to 

B.I.A.  PBOG.,  aSR,  ni.,  VOL.  IV.  2  Z 


638  Proceedings  of  the  Boyal  Irish  Academy. 

account  lor  the  esBontial  feature  of  the  name,  which  is  the  union  of 
two  riven.  The  name  in  course  of  time  became  abbreviated,  and 
appears  now  as  CotuU^  and  in  German  territory  as  Conz. 

If  these  observations  are  well  founded  the  employment  of  d!^  in 
place-names  had  its  origin  in  a  remote  period.  The  earliest  Celtic 
inhabitants  must  have  given  those  names  to  the  places  referred  to  on 
their  first  arrival  in  Gaul;  and  as  the  Celts  are  found  occupying  their 
present  positions  at  the  dawn  of  history,  the  names  must  have  been 
bestowed  in  prehistoric  times.  An  attempt  has  lately  been  made  to 
estimate  the  period  of  their  arrival.  In  the  second  volume  of  Mr. 
Alfred  Kutt's  work  on  the  "Voyage  of  Bran,"  which  has  just  been 
published,  he  says : — **  About  1000-800  B.C.  began  in  all  probability 
the  migration  of  the  Celtic  Aryans."  Taking  the  lowest  of  these 
figureSi  800,  this  would  assign  an  antiquity  of  between  two  and  three 
thousand  years  to  those  names. 

This  preference  for  the  number  two  appears  also,  as  I  have  men- 
tioned, in  other  ways,  as,  e.y.,  in  the  case  of  travelled  Irishmen,  who 
were  termed  *  men  of  two  countries,'  no  matter  how  many  strange 
lands  they  may  have  visited.  It  appears  in  the  tale  of  '*  The  Two 
Sorrows  of  the  Kingdom  of  Heaven,"  and  in  the  list  of  '  pairs'  of  saints 
in  the  Book  of  Leinster.  The  practice  seems  to  have  continued  down 
to  modem  times,  and  names  have  even  been  altered  so  as  to  introduce 
the  number  two.  Thus  Downpatrick,  originally  Dun-leth-glaise, 
*  The  fort  beside  the  river,'  became  afterwards  Dun-dd-leth-^ku^  inter- 
preted by  Jocelyn,  '  The  fort  of  the  two  broken  fetters.'  So  also  we 
have  Tir-ghuy  '  The  land  of  streams,'  afterwards  changed  to  Tir-dd" 
glaif  '  Land  of  two  streams.' 

There  still  remains  the  inquiry  as  to  the  origin  of  this  usage. 
Why  had  the  Celt  such  a  predilection  for  the  number  two  ?  When 
the  Bomans  spoke  of  the  junction  of  the  Bhine  and  the  Moselle,  they 
simply  called  it  eonfluentes  (Coblentz),  but  the  Celtic  inhabitant  would 
call  it  eonddte,  ^  the  meeting  place  of  two  rivers.'  What  is  the  reason 
of  the  difference  ?  In  considering  this  question  we  have  to  bear  in 
mind  the  immensely  remote  period  at  which  the  Celts  arrived  in  Ghiul 
and  we  may  conclude  with  certainty  that  they  were  in  a  very  low 
state  of  culture.  Professor  Boyd  Dawkins  considers  them  to  have 
been  in  that  condition  known  as  *  the  stone  age.'  What  this  implies 
may  be  gathered  from  what  is  known  of  the  native  races  of  Australia, 
for  instance.  According  to  Mr.  Tyler,  the  New  Hollanders  have  no 
names  for  numbers  beyond  two,  nor  have  the  aborigines  of  Victoria. 
In  connexion  with  this  fact,  the  existence  of  the  dual  number  is  of 
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^reat  intereBt.  It  preceded  the  plural,  and  it  contmued  to  survive 
with  the  plural  for  a  long  time ;  so  that  many  languages  had  singular, 
dual,  and  plural — Semitic  languages,  as  the  Egyptian,  Arahic,  and 
Hehrew ;  and  Aryan,  as  Sanscrit,  Greek,  and  Gothic,  as  well  as  Old 
Irish.  The  existence  of  the  dual  can  only  he  accounted  for  hy  its 
being  a  survival  from  that  early  period  when  no  number  beyond  two 
was  known.  According  to  Dr.  Wilson  in  his  work  on  prehistoric  man, 
'<  it  preserves  to  us  a  memorial  of  that  stage  of  thought  when  all 
beyond  two  was  an  idea  of  infinite  number."  Hence,  he  adds,  the 
tendency  of  higher  intellectual  culture  has  been  to  discard  it  as  in- 
oonvenient  and  unprofitable,  and  only  to  distinguish  singular  and 
plural.  The  earliest  use  af  the  dual  was  to  express  things  which 
occur  naturally  in  pairs,  as  the  eyes,  the  ears,  the  hands ;  or  artificially 
in  pairs,  as  the  horses  of  a  chariot.  When  things  are  thought  of  in 
pairs  they  are  regarded  as  a  unity,  and  in  the  classical  languages  they 
may  be  followed  by  a  verb  in  the  singular.  It  is  in  this  way  that  a 
pair  is  regarded  in  Ireland  at  the  present  day,  and  this  explains  the 
habit  of  speaking  of  one  foot  as  half  a  foot,  or  a  cow  with  one  horn  as 
a  cow  with  half  a  horn.  These  are  the  idioms  in  the  Irish  language, 
the  pair  being  regarded  as  a  whole. 

If  we  apply  these  observations  to  the  class  of  names  we  are  dis- 
•cussing,  I  think  we  can  understand  how  they  came^  into  existence. 
Thus,  to  take  the  instance,  of  snamh  dd  ^,  that  is,  '  the  swimming- 
place  of  two  birds.'  The  place  was  probably  frequented  by  flocks  of 
aquatic  birds,  and  naturally  would  derive  its  name  from  that  fact ;  but 
our  primaeval  ancestors  had  no  way  of  expressing  a  number  beyond 
unity  except  by  the  word  two.  Hence  they  called  the  spot  the 
'  swimming-place  of  two  birds,'  which,  translated  into  modem  language, 
meant '  the  place  where  flocks  of  waterfowl  congregate.'  So  Droma- 
iiaire,  or  Drum-dd-eihiary  'the  ridge  of  two  demons,'  means  'the 
haunted  ridge ' ;  for  the  country  people,  far  from  limiting  demons  to 
two,  are  of  opinion  that  the  whole  atmosphere  is  swarming  with  them. 
These  considerations  apply  to  personal  names  also ;  and  it  may  be  that 
such  names  as  Dubh-dd-erich,  '  Black  haired  [man]  of  two  countries,' 
may  be  a  reminiscence  of  that  earlier  black  haired  race  which  occupied 
these  countries  before  the  light  haired  Celt. 

As  a  conquered  race  they  were  in  a  humble  position,  and  it  was 
unfashionable,  therefore,  to  have  dark  hair  as  it  is  amongst  the 
peasantry  at  the  present  day. 

The  Irish  people,  it  thus  appears,  retained  down  almost  to 
modem   times  a  custom    which    had  its  origin  in    the    remotest 

2Z2 


640  Proceedings  of  the  Royal  Irish  Academy. 

antiquity.  ELiewbere  it  died  out,  under  the  influence  of  hoBtile* 
invasion  and  social  changes ;  but  the  Irish  dwelling  in  their  island 
home,  apart  from  the  intellectual  life  of  Europe,  and  cherishing  the 
traditions  of  the  past,  handed  on  from  age  to  age  the  immemorial 
custom  of  their  race. 

List  of  thk  Names  Collbctbd  bt  xs. 

Those  giyen  by  Dr.  Joyce  will  be  found  in  his  paper  above  referred 
to.     The  abbreviations  used  are  as  follows : — 

AFM.  Annals  of  the  Four  Masters. 

If.  D.  Martyrology  of  Donegal. 

8.  O.  Silva  Gadelica. 

M.  G.  Martyrology  of  Gorman. 

Trip.  Tripartite  Life  of  St.  Patrick.     (Stokes.) 

B.  D.  Eennes  Dinnsenchus.     '<  Eevue  Celtique." 

F.  Finn  and  the  Phantoms.     <'  Bevue  Celtique.'^ 

Abhainn  d&  loilgheach,  <  River  of  two  milch  cows.'    AFM. 

Abhainn  d'eise,  '  River  of  two  persons.'    8.  G.  1.  169. 

Abhainn  dd  sailech,  '  River  of  two  sallows.'    M.  D.  131. 

Achad  dd  eo,  *  Plain  of  two  yews.'     AFM. 

Ath  dd  laarg,  '  Ford  of  two  forks.'    Tripartite. 

Ath  ddh  ferta,  '  Ford  of  two  graves.'     Chron.  Scotorum. 

Ath  di  chorr,  *  Ford  of  two  cranes.' 

Ath  da  6n,  *  Ford  of  two  birds.'     Tripartite. 

Bruiden  dh&  derga.    Tripartite. 

Belaeh  d&  liach,  '  Way  of  two  sorrows.' 

Belach  d^  liacc,  '  Way  of  two  flagstones.'     S.  G. 

Belaeh  da  bend,  '  Pass  of  two  peaks.'     Bennes  Dinnsenchus,  p.  824. 

Cluain  d&  dhamh,  '  Two  stag  lawn.'     S.  G. 

Cluain  diL  rath,  *  Lawn  of  two  forts.'    AFM. 

Cluain  d^  thorc,  '  Lawn  of  two  boars.'    AFM. 

Cluain  d&  acra,  '  Lawn  of  two  acres.'    M.  G. 

Cluain  d&  fhiach,  <  Lawn  of  two  ravens.'    M.  G. 

Cluain  dd  loch,  '  Lawn  of  two  lakes.' 

Cluain  dd  andobair.    M.  D. 

Cluain  dd  tharbh,  '  Lawn  of  two  bulls.'    AFM. 

Cluain  d&  chaillech,  '  Lawn  of  two  nuns.'     S.  G. 

Cell  dd  les,  *  Church  of  two  forts.'     M.  G. 

Cell  da  righ,  *  Church  of  two  kings.'    Wilde's  "  Longh  Corrib,  126.'" 
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Dd  charn,  *  Two  cainw.'     Trip. 

DAbhac,  '  Two  round  hillB.'     AFM. 

Ddn  leth-glaise,  '  Fort  by  the  side  of  the  stream.'     Trip. 

D6n  d^.lethglasy  '  Fort  of  two  broken  fetters.'    M.  D. 

Dun  ^  6n,  *  Fort  of  two  birds.'     Keeves'  *•  Ant.,"  300. 

Dun  d&  bheann,  '  Fort  of  two  peaks.'    Beeves'  *'  Ant.,"  342. 

Dun  dd  locha,  <  Fort  of  two  lakes.'     Cath  dun  na-n-gedh.     {In  imel 

Breton.) 
Dun  dd  radharc,  *  Fort  of  two  views.'     Smith,  Hist.  Cork,  1,  190. 
Draim  dah  dart,  '  Eidge  of  two  heifers.'    M.  D. 
Druim  da  litir.     M.  D. 
Druim  d^  6n,  <  Ridge  of  two  birds.'     S.  G. 
Druim  ddh  mhaigh,  '  Ridge  of  two  plains.'     AFM. 
Druim  dd  leis,  '  Ridge  of  two  sheds.'     S.  0. 
Druim  da  thr6n,  '  Ridge  of  two  strong  ones.'     S.  G. 
Druim  den  =  da*6n,  *  Between  two  waters.'    Rennes  Dinns.,  328. 
Daire  d&  dhos,  '  Oak  wood  of  two  bushes.'     S.  G. 
Di  charn,  <  Two  heaps.'    Trip. 

Da  chfch  Danann,  *  Two  paps  of  Danann.'    Leabhar  na  gCeart,  75. 
Dealbhna  tire  da  locha,  '  Delvin  of  land  of  two  lakes.'    M.  G. 
Druim  da  eithiar,  *  Ridge  of  two  demons.'     AFM. 
Glenn  da  locha,  <  Glendalough.'    AFM. 
Glenn  di  loch.     Goidilica. 
Glenn  da  dhnille,  '  Glen  of  two  leaves.'     AFM. 
Glas  M  cholptha,  '  Stream  of  two  shin-bones.'    M.  G. 
Grellach  dd  phil,  '  Miry  place  of  two  horses.'     Trip. 
Inis  dd  dhromm,  '  Island  of  two  ridges.' 
Inis  di  dhromand,  '  Island  of  two  backs  or  round  hills.'    Cogadh  Gael 

re  Gaill. 
Inis  eter  di  dabuU.     Tigernach. 
Lathrach  di  arad,  *  Place  of  two  charioteers.'     Trip, 
las  dd  Ion,  •  Fort  of  two  blackbirds.'     AFM. 
Loch  di  dhamh,  '  Lake  of  two  stags.'     Tigernach,  1 69. 
Loch  da  lig.     Windisch,  Worterbuch. 
Loch  da  airbreach.     Windisch,  Worterbuch. 
Loch  dd  ghedh,  <  Lake  of  two  geese.' 
Loch  da  6n,  '  Lake  of  two  birds.'     S.  G. 
Loch  di  chonn,  ^  Lake  of  two  dogs.'     S.  G. 
Loch  dd  ela,  '  Lake  of  two  swans.' 
Loch  da  ghabar,  '  Lake  of  two  goats.' 
Loch  da  cigeas  (eces),  '  Lake  of  two  poets.'    Tigernach  3rd,  152. 
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Magh  di  chaimeach,  '  Plain  of  two  priests.'    APM. 

If  agh  di  cblaoine,  '  Plain  of  two  sins.*     AFM. 

Magh  d&  chonn,  <  Plain  of  two  dogs.'     AFM. 

Magh  di  ghabhnl,  '  Plain  of  two  forks.'     AFM. 

Magh  di  ghabhor,  '  Plain  of  two  goats.'    AFM. 

Magh  eter  d&  glas,  '  Plain  between  two  streams.'     AFM. 

Magh  d&h  g6s,  '  Plain  of  two  tahus,^    Windisch. 

Magh  di  eo,  '  Plan  of  two  yew  trees.'     Finn. 

Oilean  da  chruinne,  *  Island  of  two  ronnd  hills.' 

Oilean  da  bherrach,  '  Island  of  two  heifers.'    Tigem.,  246. 

Ros  d&  cham,  '  Wood  of  two  heaps.'     AFM. 

Ros  d&  chorr,  *  Wood  of  two  cranes.' 

Rinn  d&  bharc,  <  Point  of  two  ships.'     S.  O. 

SUabh  da  chon,  '  Moantain  of  two  honnds.'     AFM. 

Sliabh  di  6n,  '  Mountain  of  two  birds.'    AFM. 

Snamh  di  6n,  '  Swimming-place  of  two  birds.'    Trip. 

Tir  di  ghlass,  '  Land  of  two  streams.'     AFM. 

Tir  ghlass.     Trip.,  206. 

Tuaim  da  bhodhar,  •  Tomb  of  two  deaf  men.'    HFM. 

Tuaim  di  ghualann,  '  Tomb  of  two  shoulders.'     HFM. 

Tir  d^  chraebh,  '  Land  of  two  trees.'     M.  D. 

Tir  d^  locha,  <  Land  of  two  lakes.'     S.  G. 

Traigh  di  bhan,  *  Strand  of  two  women.' 

Tulach  da  each,  •  Hill  of  two  horses,' 

Tulach  da  roth,  *  Hill  of  two  wheels.' 

Tuath  da  mhuighe,  '  Land  of  two  plains.' 

{Personal  appellations,) 

Colla  da  chrich,  '  Colla  of  two  countries.' 

Dubh  di  bhoirenn,  '  Dark  man  of  two  rocks.'     S.  G. 

Dubh  da  chrich,  <  Dark  man  of  two  countries.'     Tigem.,  24  K 

Dubh  di  dh6t,  '  Dark  man  of  two  teeth.' 

Dubh  di  dhoss,  <  Dark  man  of  two  bushes.'     Tigem.,  246. 

Dubh  di  lacha,  '  Dark  man  of  two  ducks.'     Tigem,  246. 

Dubh  di  leithi,  *  Dark  man  of  two  portions.'     JJ96. 

Dubh  di  tuath,  '  Dark  man  of  two  territories.' 

Dubh  di  inbher,  *  Dark  man  of  two  estuaries.' 

Fer  di  liach,  *  Man  of  two  sorrows.' 

Fer  da  chrich,  <  Man  of  two  countries.'     396. 

Fer  di  loch,  '  Man  of  two  lakes.' 
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Fer  di  leithi,  *  Man  of  two  territorieB,' 
Mac  dd  cberda,  '  Son  of  two  arts.' 
Mac  d^  tho,  *  Son  of  two  mutes.'     Trip. 
Mae  d^  chreach,  '  Son  of  two  plunders.'     Finn. 


In  English. 

Two  pot  House.    Parish  of  Buttevant. 

Two  pot  House.     Castlelyons. 

Two  mile-river  Bridge. 

Two  mile  Bridge. 

Two  mile  Borris. 

Two  mile  Ditch. 

Two  rock  Mountain. 


Note  asbei)  in  thb  Pbess. 

The  frequent  occurrence  of  the  appellation  dubh^  black,  attached 
to  the  names  of  prominent  ecclesiastics  and  others,  suggests  the 
probability  that  they  were  members  of  the  black-haired  race  which 
preceded  the  Celts  in  Ireland,  and  were  believed  to  be  intellectually 
superior  to  them. 

As  regards  the  final  syllable  of  Con-da-ti,  it  would  appear  to  be  a 
primitive  river  name,  which,  according  to  Holder's  "  Sprachshatz,"  id 
iW  in  Old  Slavonic  and  itti  in  Lithuanian.  It  occurs  in  the  name  of 
the  Itis  which  falls  into  the  Sound  of  Sleat,  Ptolemy's  irios,  cirio^ 
(genitive),  cf.  Loch  Etive;  in  the  Itta,  now  the  Epte,  which  joins  the 
Seine  at  Givemay ;  and  in  Ptolemy's  Apy-ira,  the  Bannin  Ulster, 
also  the  river  Tees. 
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XXIX. 

ON  THE  KOXnTD  TOWER  OF  CHAMBLES,  NEA.R  FIEMTNY, 
DISTRICT  OF  ST.  ETIENNE  (LOIRE).  Br  PROFESSOR 
J.  P.  O'REILLY,  Royal  College  of  Science,  Dublin. 

[Bead  January  24,  1898.] 

Haying  become  interested  in  the  examination  of  some  details  of 
conetraction  presented  by  the  round  towers  of  Ireland,  I  was  led 
to  seek  for  information  bearing  on  the  matter,  in  the  authors  who 
haYO  most  authoritatiYely  treated  the  question  of  their  structure  und 
origin,  more  particularly  in  the  works  of  Petrie,  O'Brien,  and 
O'Neill.  The  study  of  them  led  me  to  regret  that  their  works  had 
not  been  preceded  by  a  complete  and  detailed  description  of  all  that 
remains  of  these  very  interesting  moAuments.  Petrie,  towards  the 
end  of  his  memoir,  promised  to  undertake  and  haYO  published  sach  a 
description ;  but  nothing  has  been  done  to  fulfil  this  promise  up  to 
the  present.  To  any  one  taking  an  interest  in  the  question,  and 
wishing  to  push  iuYestigation  to  definite  limits,  this  want  ia  Yery 
distinctly  a  hindrance,  so  serious,  indeed,  as  to  bar  all  farther  prose- 
cution of  the  study.  No  effectiYe  comparison  of  the  details  of  the 
construction  of  the  different  towers  is  possible  without  the  aid  of 
such  a  complete  description  of  them,  and  all  safe  conclusions  as  to 
their  origin  and  object  must  to  a  large  extent  be  based  on  such  a  com- 
parison. At  present  photographs  are  procurable  of  many  of  tlie 
towers ;  but  no  complete  collection  of  such  photographs  has  yet  been 
published.  Did  it  exist,  and  were  it  accessible  to  the  public,  those 
taking  an  interest  in  the  question,  would  haYe  means  of  iuYestigation 
furnished  them  sufficient  to  form  a  basis  for  sound  and  accurate  study. 
It  must  be  borne  in  mind  that  O'Neill  has  called  in  question  the 
correctness  of  certain  of  Petrie's  drawings,  and  that  these,  however 
excellent  the  artistic  work  may  be,  are  not  always  drawn  to  scale. 

In  working  out  his  conclusions  as  to  the  origin  and  object  of  the 
round  towers,  Petrie  makes  mention^  of  the  curious  reference   in 

1  Trans.  R.I.  Acad.,  yoI.  xx.,  p.  376. 
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Mabillon's  '*  Iter  Germaxiicum  *'  to  a  pharus  or  beacon  tower  at  the 
Irish  monastery  of  St.  Columbanus  at  Lnxovium,  now  Luzeuil,  in 
Burgundy,  and  which,  he  says,  seems  to  give  some  support  to  the 
conclusion — ''I  have  thus  hypothetically  advocated  that  they  (the 
towers)  may  very  probably  have  also  been  occasionally  used  as  beacons 
and  watch  towers." 

Evidently  had  he  known  of  the  existence  of  any  other  such  towers 
on  the  continent  of  Europe,  or  elsewhere,  he  would  have  been  led  to 
consider  them,  and  examine  the  bearing  that  their  details  of  construc- 
tion and  their  history,  might  present  on  the  views  he  was  advancing 
as  regards  the  Irish  round  towers.  A  priori,  it  might  have  been 
presumed,  that  some  such  towers  did  or  even  do  exist,  since,  from 
whatever  point  of  view  they  may  be  considered,  the  presumption 
would  be  that  they  were  the  work  of  a  foreign  people,  that  is  of  some 
one  of  the  colonies  or  peoples  which,  tradition  tells  us,  arrived  in 
Ireland  at  various  remote  periods  of  the  history  of  this  country. 

Having  these  ideas  in  mind,  but  not  keeping  them  directly  in 
view,  I  attended  the  Annual  Congress  of  the  French  Association  for  the 
Advancement  of  Science,  which  was  held,  in  the  first  half  of  August, 
at  St.  Etienne,  in  the  Department  of  the  Loire,  in  no  way  expecting, 
or  even  thinking,  that  anything  would  present  itself  cognate  with  the 
question. 

As  is  usually  the  custom  on  such  occasions,  the  committee  of 
reception  not  only  published  a  full  description  of  the  district,  from 
every  point  of  view,  but  there  was  also  prepared  a  small  handbook, 
with  illustrations,  indicating  summarily  the  various  localities  of 
interest  accessible  to  excursionists.  One  of  these  at  once  struck 
me  as  presenting  the  outline  of  a  round  tower,  such  as  frequently 
occur  ;in  this  country.  To  my  inquiries  for  further  details  as  to 
the  nature  of  the  building,  I  could  get  no  satisfactory  reply,  and 
consequently  I  determined  on  assuring  myself  whether  there  was  any 
justification  for  my  reading  of  the  sketch  or  not.  The  point  indi- 
cated, Chambles,  is  easily  accessible  from  Firminy,  which  is  a  mining 
centre,  and  in  connexion  with  St.  Etienne  by  a  steam  tramway,  as 
mentioned  in  the  guide-book ;  but  not  wishing  to  wait  for  hours  at 
the  railway  station  of  Firminy,  I  took  a  trap,  and  had  the  advantage 
of  seeing  the  country  and  having  a  view  of  Chambles,  which  I  would 
not  have  enjoyed  from  the  railway. 

The  village  is  very  old,  though,  singularly  enough,  it  is  not 
mentioned  in  the  remarkably  compendious  Oeographical  Dictionary  of 
Vivien  de  St.  Martin,  recently  published,  nor  in  the  supplement  to  that 
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work,  still  in  course  of  publication.  It  is  situated  about  4i  miles,  north- 
west by  north,  from  Firminy,  on  one  of  the  spurs  of  the  hills  of  granite 
and  mica-scbist,  through  wbich  the  I«oire  has  in  this  locality  cut  its 
valley,  and  which  render  its  course  so  winding  and  so  picturesque.  It 
OTorlooks  the  river  from  a  heigbt  of  about  300  to  400  feet,  commanding 
in  one  direction  a  view  up  tbe  valley  of  the  river  towards  the  souths 


and  in  the  other  an  extended  view  over  the  Forez  plain.  The  tower 
in  question  is  situated  at  the  western  end  of  the  spur,  where  it  joins 
the  hill,  and  within  about  100  yards  of  the  main  road.  It  stands 
quite  detached  from  any  building,  on  a  platform  surrounded  by  a  low 
wall  on  the  north  and  north-west  sides,  and  in  the  immediate  vicinity 
of  the  village  church,  but  at  a  level  of  some  few  feet  higher  than  this. 
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This  church  is  approached  from  the  lower  level  of  the  narrow  streets 
forming  the  village  hy  a  broad  flight  of  about  twenty  steps,  and  is  a  low, 
building,  without  much  indications  of  style,  and  having  a  rather  flat, 
tiled  roof.  The  tower  stands  at  the  north-west  comer  of,  and  at  about 
8  to  10  feet  from,  the  nearest  point  of  the  church,  but,  as  remarked, 
it  stands  quite  alone.  I  was  able  to  take  the  circumference  of  the 
tower  at  the  base,  or  rather  level  of  the  ground,  and  to  estimate  the 
heights  and  widths  of  the  different  parts  of  the  structure  sufficiently 
for  a  general  description,  and  while  awaiting  inore  accurate  measure- 
ments which  I  have  reason  to  hope  will  be  made  available.  While 
engaged  in  examining  the  tower,  the  Cur6  happened  to  be  in  the 
church,  and  kindly  brought  me  the  key  of  the  lower  door,  explaining 
to  me  at  the  same  time,  quite  spontaneously,  that  this  door  was  not 
part  of  the  tower  as  it  originally  stood,  and  was  relatively  recent,  as  is 
indicated  by  its  structure,  its  dimensions,  and  the  state  of  the  surround- 
ing masonry.  What  at  once  struck  me  was  the  situation  of  the 
original  doorway,  at  about  15  feet  above  the  lintel  of  the  lower  door, 
its  trapezoidal  and  narrow  form,  contracting  from  the  bottom  to  the 
top,  and  the  shape  of  the  lintel  so  like  in  outline  certain  of  the  doors 
of  the  round  towers  figured  by  Petrie  and  others.  This  door  looka 
about  south-east ;  at  the  same  level,  and  on  the  western  side,  a  half 
turret  projects  from  the  side,  the  bottom  part  of  which  is  formed  of 
two  stones  cut  away  on  the  lino  of  junction  so  as  to  leave  a  sort  of 
Y-shaped  void,  by  which,  therefore,  communication  could  be  had  with 
the  ground.  The  top  part  was  battlemented,  the  principal  part  of 
the  battlements  still  remaining  as  indicated  by  the  sketch.  The  roof 
was  flat,  or  practically  so,  and  the  rain  was  drawn  off  by  gargoilles^ 
two  of  which  are  shown.  These  details  occur  in  certain  of  the  Irish 
round  towers,  notably  at  that  of  Kells. 

What  further  struck  me  as  remarkable  are  the  square  holes  which 
extend  at  intervals  of  about  6  to  7  feet  more  or  less  regularly  from 
top  to  bottom,  and  which  have  about  8  to  10  inches  in  section;  that 
is  about  the  height  of  the  courses  of  masonry.  These  holes  are  thorough 
so  far  as  ascertained.  The  masonry  is  in  courses  of  dressed  granite, 
having  a  variable  height  of  about  8  to  10  inches.  The  mortar  has,  in 
the  lower  courses  at  least,  a  thickness  of  nearly  1  inch  in  places.  So 
old  is  the  building  that  both  the  granite  stones  and  the  mortar  have 
been  much  eaten  away,  so  much  so  that  the  stones  appear  quite 
rounded,  and  that  to  an  extent  difficult  to  render  in  a  sketch.  There 
are  two  small  windows  or  loop  holes  at  about  the  level  of  the  lintel  of 
the  original  door,  and  looking  east  and  west,  but  not  figured  on  the 
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drawing.  The  view  from  the  top  of  the  tower  must  be  very  extended 
and  commanding.  In  the  interior  I  was  able  to  note  that  the  lower 
part  is  vaulted  at  the  level  of  the  threshold  of  the  original  door,  and 
that  a  communication  exists  between  this  lower  part  and  the  npper 
portion  through  a  square  hole.  I  was  also  able  to  note  that  the  roof 
of  the  tower  is  also  apparently  vaulted.  There  is  a  somewhat  similar 
tower  at  about  a  half-a-mile  distance  in  the  direction  of  the  Fores 
plain,  but  I  had  only  a  view  of  the  summit  as  it  projected  above  the 
outline  of  a  neighbouring  hill. 

On  my  return  to  St.  Etienne  I  sought  out  any  further  information 
obtainable  regarding  this  tower,  and  have  to  thank  Monsieur  Jos.  de 
Frcminville,  Archiviste  Departmental  de  la  Loire,  and  Monsieur 
lioel  ThioUier,  Archiviste  Palffiographe  (the  author  of  the  little 
excursion  guide  book)  who  very  kindly  placed  at  my  service  the  infor- 
mation immediately  accessible  relative  to  the  tower.  This  is  known 
in  the  country  as  the  ^'  Tour  noire  de  Chambles."  I  was  shown  the 
paragraph  concerning  the  village  in  the  remarkable  work  in  2  vols., 
folio,  by  Mr.  Felix  Thiollier,  "Le  Forez  Fittoresque  et  Monumental," 
which  contained  about  as  much  as  is  known  relative  to  the  place  and 
its  monuments,  but  which  does  not  furnish  much  detail  of  any  con- 
sequence as  regards  the  tower.  On  calling  the  attention  of  these 
gentlemen  to  the  points  of  resemblance,  which  the  tower  presents  with 
those  of  Ireland,  and  in  particular  as  regards  the  position  and  form  of 
the  door,  they  seemed  struck  by  my  observation,  and  at  Iny  sugges* 
tion,  agreed  that  it  would  be  desirable  to  have  the  building  measured 
in  its  various  details  and  described.  For  these  details  we  must  wait 
before  any  final  judgment  is  come  to  as  to  the  exact  designation  of  the 
monument,  but  from  what  is  contained  in  the  present  brief  notice,  it 
€an  be  recognized  that  the  building  presents  certain  characteristics  and 
details  of  structure,  which  connect  it  with  the  round  towers  of  this 
country,  and  that  consequently  it  may  serve  as  a  term  of  comparison 
for  their  more  perfect  study.  Messrs.  de  Freminville  and  Thiollier 
remarked  that  a  more  careful  search  in  the  country  would  probably 
bring  to  light  the  existence  of  other  towers  of  this  sort,  and  tha- 
fumish  further  terms  of  comparison  from  the  Continent,  and  more  pars 
ticularly  from  the  valley  of  the  Loire,  which  formerly  was  the  high 
way  by  which  merchandise  and  traffic  passed  from  the  Mediterranean 
to  these  islands.  These  gentlemen  further  informed  me  that  Chambles 
was  the  site  of  a  Celtic  Oppidum,  and  that  remains  had  been  found 
there  attesting  this.  The  general  aspect  of  the  village,  and  the  manner 
in  which  the  church  and  tower  are  surrounded  partly  by  a  wall  and 
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partly  by  a  narrow  roadway,  deeply  cut  in  the  rock,  point  certainly  to 
great  antiquity,  and  render  it  well  worthy  of  a  very  careful  study  by 
archseologists.  The  following  are  the  principal  dimensions  so  far  as 
could  be  ascertained  : — 

Circumference  at  base,  .  -  - 

Diameter  (exterior),       -  .  - 

Thickness  of  wall  at  ground, 

Diameter  (interior),       -  -  - 

Height  of  original  door  from  ground,     - 

Height  of  door  from  sill  to  lintel, 

Width  at  sill, 

Width  at  lintel. 

Total  height  of  tower,  -  -  - 

In  consequence  of  some  remarks  of  mine  when  in  conversation 
with  the  gentlemen  above  mentioned  as  to  the  age  attributed  to  the 
round  towers  of  Ireland,  and  the  possibility  that  this  tower  might 
have  a  corresponding  age,  which  remarks  were  more  or  less  correctly 
expressed  and  understood,  and  so  reached  the  ears  of  Monsieur  L'Abb6 
J.  Prajoax,  of  St.  Paul  en  Comillon  (Loire)  who  was  interested  as  an 
antiquary  in  the  question  of  the  age  of  the  Tower  of  Chambles,  I 
received  from  him  a  letter  asking  me  to  be  good  enough  to  acquaint 
him  with  the  reasons  I  had  for  assigning  the  eighth  century  as  that  of 
the  building  of  this  tower,  and  informing  me  that  in  the  opinion  of  the 
archeeologists  of  the  Department  of  the  Loire  it  is  estimated  as  being 
of  the  eleventh  or  twelfth  century,  and  that  it  belonged  to  a  military 
system  of  defence  connected  with  the  wars  of  the  Archbishops  of 
Lyons  with  the  Counts  of  Forez.  I  replied,  explaining  that  I  did  not 
pretend  to  judge  the  question  of  its  age  in  any  way.  I  stated  the  age 
or  ages  usually  assigned  to  the  round  towers  of  Ireland,  and  men- 
tioned the  great  interest  presented  by  a  structure  having  so  many 
points  of  resemblance  with  these  monuments  whose  history  and  uses  it 
might  assist  in  more  clearly  elucidating  than  had  been  possible  up  to 
the  present. 


Note  abded  ik  Pbbss. 

Since  the  communication  of  my  Paper  to  the  Koyal  Irish  Academy, 
I  have  received  from  the  Abb6  J.  Prajoux  referred  to  therein, 
a  copy  of  his  recent  publication,  ''  Notes  et  Documents  sur 
Chambles,"    Lyon  &  St.   Etienne,    1897,  forming  part  of  a   series 
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''Etudes  historiques  but  le  Fores,"  and  containing  mnch  valuable 
and  interesting  historical  matter  on  Chambles. 

At  p.  8,  Section  IV.,  it  is  stated : — 
''  Les  fortifications  de  Chambles  furent  construites  4ans  le  courant  du 
xiii*  si^cle.  EUes  6taient  form6es  de  plusieurs  parties  distinctes.  Au 
centre  se  trouvaient  le  chateau  seigneurial  et  Peglise :  il  reste  encore 
de  cctte  partie  la  haute  tour  cylindrique  qui  domine  le  village,  les 
bases  de  Fabside  ainsi  que  les  restes  des  murs  qui  entourent  ees 
constructions." 

The  following  description   of  the  tower  is  given   at  p.   29: — 

'*  Le  donjon  est  actuellement  la  partie  la  plus  ancienne  et  la  plus 
int^rcssante  des  mines  de  Chambles.  C'est  une  haute  tour  cylindrique 
qui  a  18  metres  de  circonference ;  sa  hauteur  egale  sa  circonf^rence. 
EUe  est  construite  en  pierres  du  pays  et  paralt  remonter  au  zi*  ou  au 
XII*  si^cle,  comme  la  plupart  des  chateaiix  fortifies  de  notre  region. 
A  dix  ou  douze  metres  du  sol  se  trouve  une  6troite  porte  carree, 
r6guli^rement  perc6e,  et  juste  suffisante  pour  donner  passage  4  une 
seule  personne.  EUe  6tait  ainsi  plac^e  poor  qu'on  ne  put  y  p6netrer 
sans  la  volonte  de  ceux  qui  8'6taient  r6fugi6s  dans  la  petite  chambre 
vo^tec  i  laquelle  elle  donne  acc^s.  De  cette  chambre,  une  ouyerture 
carr6e,  pratiquee  au  milieu  de  yo{ite,  conduit  i  la  terrasae  sup6rieure  ; 
au-dessous,  une  autre  ouverture  6galement  carree  et  faite  dans  le 
pavage,  solidement  assemble,  permet  de  descendre  dans  une  pi^ce 
inf6rieure  plac6e  i  la  hauteur  du  sol ;  c'etait  autrefois  le  seul  acces 
possible.  On  y  arrive  aujourd'hui  par  une  ouverture  pratiqu6e  en 
forme  de  porte  dans  Tepaisseur  de  la  maqonnerie ;  mais  ce  passage  n'a 
6t6  ouvert  que  dans  les  premieres  annees  de  ce  si^cle. 

A  peu  pr^s  i  la  hauteur  de  la  porte,  se  trouve,  en  saillie  sur  le 
mur,  mais  soutenu  par  un  encorbellement,  un  petit  avant-corps  demi- 
circulaire  et  peu  61ev6,  qui  pouvait  servir  de  poste  d'observation* 

Les  mars  dc  cctte  antique  construction,  de  laquelle  on  avait  exclu 
le  hois  pour  qu'ils  f ussent  i  Tepreuve  du  feu,  ont  un  m^tre  quarante 
centimetres  d'epaisseur.  £n  Tabsence  de  documents  authentiques,  il 
est  difficile  de  dire  aujourd'hui  I'age  de  cet  6difice.  Les  archeologues 
Tattribuent  d  cette  6poque  qui  ya  du  viii*  au  xn*  si^cle.  £sp6rons 
que  Tarcheologie  et  Thistoire  nous  donneront  bientot  la  solution  de  ce 
probl^me ! 
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XXX. 

REPORT  ON  THE  EXCAVATION  OF  TOPPED  MOUNTAIN 
CAIRN.    Bt  THOMAS  PLUNKETT  aot  GEORGE  COFFEY. 

[Read  24th  Janua&t,  1898.] 

Topped  mountain  is  situated  about  five  miles  east  of  Enniskillen,  Co. 
Fermanagh  (Ordnance  Map,  sheet  23).^  It  is  a  dome-shaped  hill, 
somewhat  isolated  from  its  neighbours,  and  rises  to  a  height  of  909  feet 
above  the  sea-level.  The  summit  commands  a  wide-reaching  view  of 
the  surrounding  country.  On  the  west  side  the  upper  and  lower  lakes 
of  Lough  Erne  are  extended  at  the  spectator's  feet.  The  cairn  which 
crowns  the  summit  of  the  hill  is  symmetrically  formed  in  the  shape  of 
a  truncated  cone.  It  measures  about  90  feet  in  diameter  at  the  base,  and 
dO  feet  at  the  top,  and  averages  about  12  feet  in  height.  It  is  locally 
called  "the  moat."  At  the  centre  of  the  flat  top  was,  as  is  frequently 
the  case  in  such  cairns,  a  small  depression  about  6  feet  in  diameter  by 
2  feet  deep.  The  cairn  has  been  a  favourite  station  for  bonfires,  and 
whether  the  depression  has  been  made  by  treasure-seekers  or  by  the 
bonfire-makers,  or  is  an  original  feature,  it  would  be  impossible  to  say. 
In  a  cairn  excavated  by  Mr.  Plunkett  the  previous  year  on  Eelmore 
mountain,  a  similar  depression,  locally  called  *'the  Eagle's  Nest," 
■appeared  in  his  opinion  to  have  been  artificially  lined  with  stones. 

The  excavation  of  the  cairn  was  begun  on  the  SOth  June,  and  con- 
tinued, with  the  exception  of  two  days,  to  July  lOth.  Eight  labouiing 
men  were  employed  on  the  first  day,  and  ten  to  eleven  men  on  the 
subsequent  days.  In  the  first  instance  a  face  was  cleared  at  the  east 
side,  which  was  carried  round  to  the  south  side  as  the  work  progressed. 
The  excavation  was  pushed  in  well  past  the  centre  ;  in  fact  the  entire 
body  of  the  cairn  was  excavated  to  the  ground  level  with  the  excep- 
tion of  the  outer  slope  of  the  mound  on  the  north-west  side,  which 
it  was  thought  undesirable  to  disturb,  so  as  to  preserve  the  outline  of 
the  mound  as  a  feature  in  the  landscape.  In  plan,  fig.  1,  the  dotted 
line  shows  the  extent  of  the  excavation. 

The  cairn  proved  to  be  formed  chiefly  of  slaty  stones  with  a 

^  See  Paper  by  W.  F.  Wakeman,  Jour.  R.  Hist.  Arch.  Assoc.  Ireland,  4th 
Series,  Vol.  3,  p.  529.~£d. 
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considerable  admixture  of  clay.     It  was  very  damp  in  most  parts, 
there  being  little  drainage  from  the  peaty  under-soil. 

Within  a  couple  of  hoars  from  beginning  work  the  cap-stone  of  a 
cist  was  reached  at  a  point  about  5"  north  of  east,  and  about  10  feet  in 
from  the  margin  of  the  cairn.  The  grave  lay  north  and  south  (a.  on 
plan).  The  cap-stone  was  carefully  slid  off,  and  the  contents  of  the 
grave  exposed.  The  cist  of  this  grave  was  not,  as  is  usually  the  case, 
formed  of  large  stones.     The  cairn  showed  at  the  back,  above  the  cist» 


?iQ.  1. — Pkn  and  elevation  of  Cairn. 

some  appearance  of  facing,  and  the  interment  presented  the  appecur- 
ance  of  a  secondary  burial  inserted  in  the  cairn  subsequent  to  the 
erection  of  the  latter.  The  cap-stone  rested  at  the  back  on  the  stones 
of  the  body  of  the  cairn,  and  was,  as  it  were,  let  into  the  cairn  some 
2  feet.  The  supports  at  the  outer  side  were  rudely  built  up  of  the 
average  stones  of  the  cairn.  The  bottom  was  flagged  with  small 
flag-stones,  and  at  the  outer  side  a  number  of  small  flag-stones  were 
set  on  end  so  as  to  form  a  sort  of  lining  to  the  grave. 

The  stones  supporting  the  cap-stone  were  built  up  outside  the 
lining  stones.     Thus,  when  opened,  the  grave  had  the  appearance  of 
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being  sank  abont  a  foot,  and  lined  inside  the  bearing  stones  on  the 
outer  side.    (See  acoompanying  plan.) 


Plan  of  Giave. 

The  inside  measurements  of  the  cist  were: — Length,  4  feet; 
breadth  at  middle,  2  feet  6  inches ;  height,  2  feet.  Cap-stone,  6  feet 
by  3  feet  6  inches  by  1  foot.  At  the  south  end  a  smaller  cap-stone  was 
placed  where  the  large  stone  did  not  quite  cover 
the  cist.  The  bottom  was  covered  with  clay,  and 
was  very  damp.  This  rendered  the  examination 
of  the  contents  of  the  grave  somewhat  difficult. 

At  the  south  end  were  the  much  decayed 
fragments  of  a  skull.  About  the  middle  were  a 
few  fragments  of  long  bones.  At  the  right 
side  of  the  skull  lay  the  bronze  dagger  (fig.  2), 
the  point  to  the  south.  In  the  same  place  was 
found  a  small  band  of  gold  (fig.  3).  It  appears 
to  be  half  of  a  band  of  that  metal  that  was 
probably  round  the  handle  of  the  dagger. 
Though  careful  search  was  made,  no  further 
fragment  of  this  gold  band  was  found.  At 
the  left  side  of  where  the  body  would  have 
lain  (o  on  plan  of  grave),  were  the  fragments  of 

a  richly-decorated 
urn  of  the"  food- 
vessel"  type  (fig. 
4).  It  had  suffered 
Pio.  2  (J  Bue).  Fio.  3  (fuU  eize).  greatly  from  damp, 

but  the  upper  part,  bottom,  and  portions  of  the  sides  were  recovered, 
and  have  been  put  together  with  sufficient  completeness  to  show  the 
form  and  decoration. 
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At  the  north  end  of  the  grave  lay  two  thin  flag.stones,  one  over 
the  other,  the  largest  about  18  inches  in  longest  dimensions.  On 
lifting  these,  a  heap  of  cremated  bones,  reduced  to  small  fragments, 
was  discovered  on  the  clayey  bottom  of  the  grave.  An  examination 
disclosed  portions  of  upper  and  lower  human  jaws  and  fragments 
of  a  cranium.  This  establishes  the  fact  that  the  cremated  remains 
were  not  portion  of  the  body  represented  by  the  skull  at  the  south  end. 


Pio.  4. — Um,  partly  restored :  height,  14*2  cm. ;  diameter  at  mouth,  16'6  cm. ; 
at  base,  7*6  cm. 

The  dagger  can  be  associated  with  certainty  with  the  unbumt 
interment.  The  fact  that  the  burnt  bones  were  not  enclosed  in  an 
um,  but  apparently  deposited  without  any  special  care,  when  con- 
trasted with  the  rich  decoration  of  the  food-vessel,  leads  to  the 
conclusion  that  the  um  is  also  to  be  associated  with  the  unbumt 
interment. 
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TJniB  of  the  type  of  the  present  one  have  usually  been  found  in 
Ireland  with  cremated  interments,  and  it  is  just  possible  that  the 
bones  were  enclosed  in  a  larger  urn,  which,  as  the  large  urns  are 
generally  imperfectly  baked,  has  completely  perished.  No  indications 
of  such  an  urn  were  noticed  in  the  clay  on  which  the  bones  rested. 
The  two  flag-stones  which  lay  on  the  top  of  the  bones  may,  however, 
have  been  originally  set  up  against  each  other  to  protect  the  inter- 
ment, and  have  fallen  afterwards.  The  positions  of  the  objects  found 
are  marked  on  the  plan  of  the  grave. 

Thirty  feet  south  of  the  cist,  on  the  same  circumference,  was 
found  a  deposit  of  burnt  bones,  protected  by  two  small  flags  placed 
A -wise  :  marked  b  on  plan  of  Cairn. 

The  following  day  {July  Ut),  the  excavation  was  continued  behind 
the  cist,  when  a  large  stone  such  as  might  be  used  for  the  side  support 
of  the  cist  was  uncovered  at  about  4  feet  behind  it.  Traces  of  char- 
coal were  found  here,  and  a  well-worked  flint  scraper,  also  a  flint 
flake,  but  nothing  in  the  nature  of  an  interment.  Charcoal  was  also 
found  at  the  south  end  of  the  excavation,  and  then  a  large  patch  of 
charcoal  and  unctuous  clay  at  the  centre  of  the  excavation.  A  second 
worked  flint  scraper  was  found  about  this  spot.  The  segment  excavated 
was  worked  in  to  about  15  feet  from  the  centre  of  the  caini,  during 
which  traces  of  charcoal  were  found  at  intervals  showing  fragments  of 
burnt  sticks,  but  no  traces  of  bones  of  any  kind. 

July  2nd. — A  fresh  excavation  was  made  at  the  south  side,  and 
worked  to  meet  the  first  excavation.  The  face  cleared  was  thus 
extended  from  about  10  feet  north  of  the  east  point  round  to  the 
south  side  of  the  cairn.  Traces  of  charcoal  were  again  found  at 
intervals,  and  a  flint  flake,  at  the  south  end  of  the  excavation  at  a 
depth  of  10  feet  from  the  top  of  the  cairn. 

July  Srd. — At  the  south-east,  10  feet  from  the  centre,  and  at  a 
depth  of  6  feet,  accompanied  by  traces  of  Are,  were  found  a  fragment 
of  burnt  bone  and  a  flint  chip.  The  centre  was  reached  on  this  day. 
The  construction  here  was  curious  { the  stones  at  each  side  were  more 
or  less  on  end,  leaning  inwards  in  this  form — A-  ^^^  construction 
suggested  that  it  might  have  been  intended  to  relieve  the  weight  on  a 
chamber  below.  But  on  clearing  the  face  to  the  ground  level,  no 
chamber  was  discovered,  and  the  apparent  construction  at  the  centre 
was  probably  caused  by  the  sliding  down  of  the  small  flag-stones  at 
the  sides  as  the  cairn  was  being  heaped  up. 

July  4th. — Excavations  continued  without  results.  As  on  previous 
and  subsequent  days  patches  of  charcoal  and  burnt  clay  were  found 
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at  interralB  at  depths  ol  from  about  4  feet  down  to  the  bottom  off  the 
eaizn. 

Mff  6iA. — ^The  &oe  of  the  excayation  was  deared  along  the 
central  line  to  a  depth  of  16  feet  at  the  centre.  At  the  south  ^id  a 
number  of  large  stones  were  disclosed,  placed  on  end,  with  two  cross 
stones,  the  whole  arranged  as  on  plan  (c).  Between  the  two  innermost 
upright  stones  a  small  flag-stone  was  placed  on  which  remama  of 
burning,  charcoal  and  burnt  day,  were  found.  Similar  evidenoe  of 
burning  was  found  in  the  central  cist-like  enclosure,  but  no  certain 
evidence  of  any  interment.  No  covering  stones  were  found  in  con- 
nexion with  this  structure. 

July  ^th  turned  out  wet,  and  work  was  stopped. 

Julf  9ik. — The  excayation  was  continued  past  the  centre.  At  a 
distance  of  8  feet  past  the  central  line,  and  a  depth  of  10  feet 
from  the  top  of  the  cairn,  burnt  matter  and  charcoal  was  found  on  a 
flag-stone,  protected  by  a  couple  of  upright  flags.  In  this  spot  a  few 
minute  particles  of  burnt  bones  were  found,  and  a  few  small  frag- 
ments of  pottery.  A  few  particles  of  burnt  bones  were  also  found  at 
some  distance  east  of  this  spot ;  also  a  few  particles  of  pottery. 

The  fragments  of  bones  in  these  cases  were  quite  soft,  resembling 
small  pieces  of  lime  in  the  wet  clay,  but  in  a  few  instances  they  could 
be  identified  as  burnt  bones  by  the  characteristically  cracked  surfaces 
of  the  fragments.  The  pieces  of  pottery  were  soft  and  soap-like. 
They  did  not  show  any  traces  of  ornament,  and  resembled  more  the 
plain  sort  of  pottery  found  in  the  sand-hills  of  the  north  of  Ireland 
than  sepulchral  pottery,  but  the  fragments  were  too  small  to  spesk  of 
positively. 

July  lOih, — ^The  excavation  of  the  cairn,  as  far  as  was  considered 
desirable,  was  concluded  on  this  day.  At  the  south  side,  about  4 
feet  in  from  the  slope,  a  deposit  of  burnt  bones  and  a  stone  celt  were 
found  (d).  Mr.  Plunkett,  who  alone  was  present  at  this  find,  thus 
describBs  it : — The  burnt  bones  lay  on  a  small  flag-stone,  with 
charcoal  matter,  as  in  former  cases.  If  protecting  stones  had  been 
placed  around  the  deposit,  they  had  apparently  been  crushed  down  by 
the  weight  of  the  overlying  stones,  as  no  indication  of  such  was 
seen.  Among  the  bones  and  matter  adhering  to  the  flag  was  found  a 
small  stone  celt.  It  is  somewhat  flat  and  thin  in  make,  in  perfect 
condition,  the  edge  quite  sharp  (fig.  5).  The  stone  is  an  amygdaloidal 
porphyrite. 

Bonfires  have  frequently  been  lighted  on  the  top  of  the  cairn ;  and 
it  is  possible  that  some  of  the  charcoal  found  in  the  cairn  has  been 
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carried  down  through  the  dtones,  and  stratified  by  rain-water.  This 
might  account  for  some  of  the  npper  patches  of  charcoal,  bnt  not  the 
lower,  and  especially  the  larger  spots.  The  latcer  are,  no  donbt, 
bnrial,  or  associated  with  hnrial.  It  may  be  inferred  from  the  fact 
that  the  particles  of  burnt  bones  and  pottery  found,  in  at  least  two 
cases,  were  reduced  by  wet  to  little  more  than  traces ;  that,  in  some  of 
the  other  cases,  the  bones  and  pottery  have  been  completely  washed 


^7>y 


*f* 
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away.  In  the  case  of  the  deposit  of  bones  marked  a  on  plan,  the  part 
of  the  cairn  in  which  they  were  placed  was  comparatiyely  dry,  which 
would  account  for  their  better  preservation.  It  is  somewhat  per- 
plexing, considering  the  importance  of  the  mound,  that,  with  the 


Pig.  6. — Cranium  (Front).  Fig.  7.— Cianiuin  (Profile). 

exception  of  this  instance  and  those  mentioned  on  the  6th  and  8th 
July,  nothing  in  the  nature  of  a  cist,  or  protecting  stones,  were 
found. 
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Dr.  C.  B.  Browne  has  examined  the  human  remains  foiind  in  th«> 
grave  first-mentioDed.  He  writes  that  the  cranium  is  evidently  that 
of  an  adult  male,  but  it  is  unfortunately  too  fragmentary  to  admit  of 
any  measurements  of  value  being  obtained.  Some  idea  of  its  type  may 
be  had  from  the  annexed  copy  of  a  photograph,  which,  when  more 
work  has  been  accomplished  in  Irish  Graniology,  may  enable  it  to  be 
classified. 

It  must  be  mentioned  that  the  profile  view  (fig.  7)  appears  some- 
what flatter  than  what  it  actually  was,  owing  to  the  fact  that  the  parietal 
fragment  of  the  left  parietal  bone  is  not  perfect  to  the  median  line, 
but  falls  short  thereof  by  about  a  centimeter  and  a  half.  Thia  will  be 
seen  in  fig.  6  from  a  photograph  of  the  norma  faeialii. 
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XXXI. 

ON  A  CAIRN  EXCAVATED  BY  THOMAS  PLUNKETT,  M.R.I. A., 
ON  BELMORE  MOUNTAIN,  CO.  FERMANAGH.  Bx 
GEORGE  COFFEY. 

[Read  January  24,  1898.] 

DuRure  a  visit  to  Mr.  Plunkett,  at  Enniskilleii,  in  July,  1897  (when 
the  caim  on  Topped  Mountain  was  excayated)  he  very  generously 
placed  in  my  hands,  for  presentation  to  the  Museum  of  the  Royal  Irish 
Academy,  the  important  collection  of  ohjects  obtained  from  a  caim  on 
Belmore  Mountain,  which  I  have  the  honour  to  exhibit  at  this  meeting. 

The  following  particulars  of  the  excavation  of  the  caim  were  taken 
down  by  me  from  Mr.  Plunkett,  and  are  given  in  his  words : — 

'<  The  caim  is  situated  on  an  eastem  spur  of  Belmore  Mountain 
overlooking  the  valley  of  the  Erne,  in  the  townland  of  Moylehid  or 


Fxo.  1. — Section  of  Caim. 

MoyleidV|(Ordnance  Sheet  26).  It  was  not  recognised  to  be  an 
artificial  mound  by  the  people  of  the  district,  or  even  by  antiquaries. 
It  resembled  some  of  the  natural  bosses  of  cherty  limestone,  overgrown 
with  peat,  which  occur  on  that  part  of  the  mountain.    A  circular 

^  Mul-leitheid.    See  Joyce,  **  Irish  Names  of  Places  '^  (Sec.  Ser.),  p.  394. 
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depression  in  the  centre  of  the  monnd,  locally  called  the  *'  Eagle's. 
Vest,"  was  the  only  name  attached  to  the  cairn.  The  caim  was  abont 
40  feet  in  diameter  and  10  feet  high. 

'<  Having  obtained  permission  from  Mr.  Leslie  and  Mr.  Lennon, 
the  owners  of  the  land,  I  proceeded  to  excavate  the  caim  in  November^ 
1894.  Four  men  were  employed,  and  the  work  of  excavation  occupied 
four  days.    l*he  ground  at  the  eastern  side  of  the  caim  fell  rapidly^ 


Fzo.  2. 

which  facilitated  the  excavation  at  that  side,  the  stones,  as  cleared 
out,  being  rolled  down  the  slope  of  the  ground. 

''Following  up  the  opening  at  the  east  point,  at  about  6 feet  from 
the  margin  and  2  feet  above  the  surface  of  the  ground,  a  rude  cist  waa 
found,  consisting  of  three  small  flag-stones,  two  of  which  were  placed 
/^-wise  and  rested  on  the  third,  which  formed  the  bottom.  In  this 
cist  were  found  the  unbumt  remains  of  a  child,  consisting  of  the  skull 
and  some  of  the  long  bones.    Along  with  the  bones  of  the  child  were^ 
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the  bones  of  a  bird,  about  the  aize  of  a  plover.    The  latter  crumbled 
when  exposed  to  the  air,  and  the  species  was  not  determined. 

"A  few  feet  farther  in,  large  limestone  flags,  much  weathered,  were 
reached.  These  formed  the  right  arm  of  a  cruciform  passage  and 
chamber  grave  of  typical  form.  It  was  then  found  more  convenient 
to  make  a  new  opening  along  the  axis  of  the  passage  and  follow  up 


Fxo.  3.— Boars'  Tusks. 

the  compartments  of  the  passage  and  the  chambers  in  succession.  The 
bearing  of  the  passage  was  approximately  south-east  (see  fig.  1). 
When  three  feet  of  the  talus  was  removed  on  this  new  line  of  excava- 
tion, the  passage  was  reached.  It  is  worthy  of  remark  that  no 
covering  stones  were  found  on  the  passage,  or  on  the  head  and  side 
chambers,  with  the  exception  of  the  left-hand  chamber. 
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''The  first  compartment  in  the  passage  measured  2 feet  10  inches 
long  by  2  feet  4  inches  wide.  The  two  first  stones  were  turned  in, 
half  closing  the  entrance  (see  fig.  2).  The  stone  at  the  back  is  a  sort 
of  division  or  sill  stone  about  1  foot  high.  The  other  compartments 
in  which  the  passage  is  divided,  were  more  or  less  similar  to  the  first ; 
their  dimensions  are  shown  on  the  plan.  The  side  stones  and  chamber 
stones  range  from  2  to  3  feet  in  height.  The  contents  of  the  passage 
and  head  and  right  arm  chambers  consisted  of  a  mass  of  burnt  bones, 
on  the  top  of  which  the  stones  of  the  cairn  had  been  apparently  filled 
in  without  any  constructional  arrangement.  The  burnt  bones  were 
taken  out  in  shovel-fulls,  spread  out  and  allowed  to  dry,  then  searched. 
The  beads  and  pendants  here  figured  (fig.  6)  were  picked  out  from  among 
the  burnt  bones,  so  spread  out,  but  it  is  not  possible  to  say  whether 
they  came  from  any  particular  compartment  or  chamber.  * 


Fig.  4. — Urn :  height,  9*76  cm. ;  diameter  at  mouth,  12  cm. ;  at  bottom,  10  cm. 

''  As  the  excavation  proceeded,  to  the  right  of  the  second  compart- 
ment of  the  passage,  a  small  cavity  was  found  in  the  face  of  the  cutting 
at  a  height  of  about  4  feet  from  the  ground  level.  A  small  flag 
formed  the  bottom  of  this  cavity,  and  the  contents  were  protected  by 
a  few  large  stones.  In  this  rude  cist  were  found  the  imbumt  remains 
of  a  second  child,  and  with  them  portion  of  a  rib  bone,  apparently  of 
an  ox. 

<*The  left  arm  chamber  was  covered  by  a  slab.  This  arm  proved  to 
have  two  stories,  a  second  chamber  being  built  over  the  flag  covering 
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the  lower  one.  The  lower  chamber  contained  a  human  skull  placed 
on  its  base,  and  some  other  human  bones,  unbumt,  but  apparently  not 
a  whole  skeleton.  Along  with  the  human  bones  were  bones  of  deer, 
pig,  rabbit,  and  some  bird.  Also  several  remarkably  large  boars' 
tusks  (see  fig.  8),  and  a  tew  sea  shells. 

'<  The  upper  chamber  contained  an  urn  (figure  4),  and  burnt  bones. 
No  burnt  bones  were,  however,  found  in  the  urn.  No  beads,  flints,  or 
other  objects  were  found  with  this  interment.  The  urn  has  lost  the 
bottom,  but  it  was  little  deeper  than  shown,  as  the  beginning  of  the 
turn  of  the  bottom  can  be  seen  at  one  place  on  the  inside. 

"  Outside  the  lef  tarm  in  the  outer  angle,  between  it  and  the  head 
chamber,  a  rude  secondary  chamber  was 
found,  constructed  as  a  lean-to,  formed  by 
a  slab  leaning  towards  the  side  stones  of  the 
left  arm  chamber,  and  closed  at  the  top  by  a 
smaller  stone  (see  plan).  In  this  chamber 
were  found  a  second  human  skull  placed, 
like  the  first,  on  its  base,  and  human  bones, 
also  animal  bones  similar  to  those  with  the  previous  skull,  including 
some  large  tusks  of  the  boar. 

'^  The  chambers  at  the  head  of  the  passage  and  at  the  right-hand 
side,  as  already  mentioned,  contains  nothing  but  burnt  bones.  Just  as 
the  head  chamber  was  uncovered  the  stones  fell  down  from  the  face  of 
the  cutting,  and  disclosed  a  well-formed  cist  in  the  face  of  the  cutting 
near  the  top  of  the  mound  (see  section,  fig.  1).  Its  dimensions  were 
2  feet  4  inches  long  by  1  foot  8  inches  at  the  wider  end  (the  east), 
and  1  foot  at  the  narrower  end^  It  lay  east  and  west.  The  cist 
contained  burnt  bones,  and  in  the  right  hand  corner  at  the  east  end 
was  found  a  richly  decorated  bowl-shaped  urn  (fig.  5  ).  No  burnt 
bones  were  found  in  the  urn,  but  in  the  bottom  of  the  vessel  was  a 
greasy,  black,  pasty  substance. 

'^  It  is  interesting  to  note  that  the  excavation  showed  that  the  peat 
had  grown  over  the  cairn  to  a  depth  of  five  feet  at  one  side,  and  was 
of  a  dark  compact  appearance.  Underneath  the  peat  that  covers  the 
mountain,  limestone  boulders  abound,  but  the  peat  on  the  knoll  where 
the  cairn  is  placed  is  not  deeper  than  on  the  cairn  itself,  from  which  it 
may  be  inferred  that  the  peat  has  been  formed  since  the  cairn  was 
erected." 

Unfortunately  on  the  day  the  skuUs  were  discovered,  Mr.  Plunkett 
took  a  severe  chill  and  had  to  leave  the  mountain.  The  skulls 
were  left  behind,  and  when  some  days  afterwards  he  returned  only 


6«4  Prtxtethm^o/aeBofmllrMAemdamf. 

irmfiiieiiti  could  be  found.     One  lower  jav  wad  s  poiiioB  of  ABotber 
lower  jsw  only  hare  been  preserred. 

The  snimal  bonee  and  sbells  pmerred  br  Xr.  Pluikett  hxwc  beec 
•abmitted  to  I>r.  8charff.  He  has  identified  the  fbUownig : — Izi^ 
hare  ^portion  of  pelris,  two  rertebrK,  one  femur,  and  aercnl  meom- 
plete  boDe«' ;  goat  (bora  core*' ;  piece  of  ulna  of  a  large  bird,  apccks 


Fio.  5. — Urn :  height,  9*5  cm. ;  diiun.  at  mouth,  11*26  cm. ; 
at  hsM  6*25  cm. 

not  determined  ;  shells,  Pecten  maximmi  (fragment),  Pechmfnlui  ^Ifci- 
WMrU  (several). 

The  boars'  tusks  are  of  exceptional  size,  and  are  probably  the 
largest  as  yet  recorded  from  Ireland.  There  are  five  complete,  or 
nearly  complete,  tusks  (three  right,  two  left),  and  five  fragments. 
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The  latter  belonged  to  at  least  four  separate  tusks  (two  right,  two 
left).    The  dimensions  are  as  follows : — 


Length 

on  outside  of  curre. 

Width  at  base. 

1  Right, 

21  cm. 

2-5  cm. 

2       „ 

20*25  cm.      . 

2*1  cm. 

8  Left, 

14*25  cm. 

2-8  cm. 

4       „ 

» 

2-1  cm. 

5  Kight, 

>i 

>i 

FragmenU : — 

1  Bight, 

. 

— 

2-5  cm. 

2  Left, 

. 

— 

2-3  cm. 

3  Bight, 

, 

— 

2-1  cm. 

4  Left, 

. 

~^             . 

>> 

The  fifth  is  the  point  of  a  large  tusk  and  may  be  the  point  of  No.  1, 
with  which  it  agrees  in  colour  and  texture.  The  first  four  tusks  are 
illustrated  at  half  linear  size,  fig.  8.  The  two  lower,  Nos.  8  and  4, 
as  also  No.  5  not  figured,  have  lost  portions  of  the  root  end  :  they  were 
originally  about  the  size  of  the  complete  tusks,  Nos.  1  and  2. 


Fxo.  6. — Beads  and  Pendants  (three- fourths  of  full  size). 
The  beads  and  pendants  are  of  considerable  interest.     There  are 
three  beads,~one  of  which,  the  first,  fig.  6,  is  a  small  camelian  pebble. 
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It  is  rubbed  down  in  places  so  as  to  bring  it  to  a  mdely  globular 
shape.  The  hole  is  widely  splayed.  The  remaining  beads  and  pen- 
dants— with  one  exception,  the  last,  a  tooth — are  of  soft  silicious  stone 
apparently  allied  to  serpentine.  One  of  the  beads  has  been  mnch 
altered  by  fire.  The  pendants  are  seven  in  number.  The  largest  is 
plain,  but  well  formed  and  highly  polished.  A  smaller,  also  plain,  is 
more  curved  in  outline.  Three  have  an  incised  line  or  nicking  cut 
round  the  lower  part.  Two  of  these  have  suffered  much  from  burn- 
ing. One,  plain,  is  triangular.  The  remaining  one  appears  to  be  the 
tooth  of  an  animal  worked  and  pierced.  The  species  has  not  been 
determined. 

The  beads  and  pendants  are  very  similar  to  those  obtained  from 
the  Loughcrew  cairns. 

In  type,  the  cairn  and  chambers  on  Belmore  mountain  are  like- 
wise similar  to  several  of  those  on  the  Loughcrew  hills,  with  the 
exception  that  there  was  no  curb  of  large  stones  around  the  base  of 
the  cairn  on  Belmore  mountain.  The  absence  of  covering  stones  for 
the  passage,  and  with  one  exception  the  chambers  at  Belmore  moun- 
tain, has  been  noticed.  The  absence  of  covering  stones  has  been  also 
observed  in  the  smaller  cairns  at  Loughcrew 

About  150  yards  below  the  cairn  are  the  remains  of  a  circular  lis 
or  fort  formed  of  loose  stones.  It  is  marked  on  the  Ordnance  sheet. 
The  cairn  would  appear  to  have  been  associated  with  this  station  or 
settlement. 
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• 

AMENDMENT  TO  "THE  TWELFTH  AND  CONCLUDING 
MEMOIB  ON  THE  THEORY  OF  SCREWS":  TRANS. 
R.I.A.,  VoL  mi.,  pp.  145-196.  Br  SIR  ROBERT  BALL, 
LL.D.,  F.R.S.,  Lowndean  Professor  of  Astronomy  and  Geometry 
at  Cambridge. 

[£bad  April  26th,  1898.] 

I  HAD  occasion  to  set  down,  on  page  172  of  the  above-mentioned  Paper, 
a  constmction  for  the  three  double  points  of  two  plane  homographic 
systems.  It  is  no  donbt  true  that  the  three  double  points  possess  the 
property  there  stated,  but  the  converse  does  not  generally  hold,  as 
I  had  incautiously  supposed.  The  construction  given  is  therefore 
unsound. 

A  correct  construction  for  the  double  points  of  two  homographic 
systems  of  points  in  the  same  plane  is  as  follows : — 

Let  0  and  (X  be  a  pair  of  corresponding  points.  Then  each  ray 
through  0  will  have,  as  its  correspondent,  a  ray  through  (/.  The 
locus  of  the  intersection  of  these  rays  will  be  a  conic  8.  This  conic 
8  must  pass  through  the  three  double  points,  and  also  through  0 
and  a. 

Draw  the  conic  8%  which  is  the  locus  of  the  points  in  the  second 
system  corresponding  to  the  points  on  8,  regarded  as  in  the  first 
system.  Then  since  0  lies  on  8,  we  must  have  (/  on  8\  But  8^ 
must  also  pass  through  the  three  double  points.  0'  is  one  of  the  four 
intersections  of  8  and  S\  and  the  three  others  are  the  sought  double 
points.     Thus  the  double  points  are  constructed. 

On  the  same  page  {he,  eit)  1  also  set  down  a  construction  for  the 
four  double  points  of  two  homographic  systems  in  space.  Here  again 
the  process  is  not  generally  applicable.  I  replace  it  by  a  correct 
construction,  as  follows : — 

Let  0  and  (/  be  two  corresponding  rays.  Then  any  plan6  through 
0  will  have,  as  its  correspondent,  a  plane  through  (/.  It  is  easily  seen 
that  these  planes  intersect  on  a  ray  which  has  for  its  locus  a  quadric 
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surface  8^  of  which  0  and  (/  are  also  generatoxB.  This  quadxic  must 
pass  through  the  four  double  points. 

Let  8^  be  the  quadric  surface  which  contains  all  the  points  in  the 
second  system  corresponding  to  the  points  of  8  regarded  as  the  finrt 
system.  Then  (/  will  lie  on  1^^  and  the  rest  of  the  intersection  of  8 
and  8^  will  be  a  twisted  cubic  (7,  which  passes  through  the  four  double 
points. 

Take  any  point  P  on  C,  and  draw  any  plane  through  P.  Then 
every  ray  of  the  first  system  of  the  pencil  through  P  in  this  plane 
will  hare  as  its  correspondent  in  the  second  system  the  ray  in  some 
other  plane  pencil  X.  One,  at  least,  of  the  rays  in  the  pencil  X  will 
cut  the  cubic  C.  GaU  this  ray  X\  and  draw  its  correqiondent  X  in 
the  first  system  passing  through  P. 

We  thus  haye  a  pair  of  corresponding  rays  X  and  JT,  each  of 
which  intersects  the  twisted  cubic  C, 

Draw  pairs  of  corresponding  planes  through  X  and  X.  The  locos 
of  their  intersection  will  be  a  quadiic  8^%  which  also  contains  tbe 
four  double  points. 

8^'  and  C7,  being  of  the  second  and  the  third  order  respeotiyel j,  will 
intersect  in  six  points.  Two  of  these  are  on  X  and  X,  and  are  tkna 
distinguished.  The  four  remaining  intersections  will  be  the  required 
double  points,  and  thus  the  problem  has  been  solved. 
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36  15     0 
274     1     0        310  16    0 


7     3  3 

2     1  3 

18    8  0 

10  18  2 


I 


110  16  9 
70  10  8 
11  11     4 


38  10    S 


192  17    9 


£3187  13    S 


TREASURE  TBOl 


£     t.    dJ 

Balance  from  last  year, 9  18  11  ' 

Grant  1896-7, 100     0    0  ; 


£109  18  11 


TODD  MEMOEL 


£     «.   i. 

Balance  from  last  year,        2  16  10 

Interest  on  inyestments, 42     7    7 


£46     3    5 


I  certify  that  the  abore  account  ia  cotrect,  according  to  the  beat  d  d; 


;ademy. 

DLOBE,  TBEASUBEE  OF  THE  BOTAL  IBIBH  ACADEMY, 
07  HABGH,  1898. 


PAYMENTS. 


Fob  scientific  AND  UTEEABY  PUBPOSES:— 

Sdentific  Beports, 

Library, 

Irish  Smbes,  fto.,  for  Dictionary  Work, 

Printing  Preface  and  Index  of  Annals  of  XTUter, .     .     . 

Printing  Tranaactions  and  Proceedings  and  Cunnin^am 
Memoirs,  and  Memoir,  in  folio,  on  '*Iridi  High 
CpoBses," 


ESTABLISHMENT  CHABOES  :— 

Salaries 

Wages  and  liTeries,        

Furniture  and  Bepairs, 

Fuel  and  Gas,         

Insurance  and  Law  Expenses,  .    . 

Stationery, 

Printing  (Miscellaneous), 

Postage, 

Freights,  Incidentals,  and  Contingencies, 


INVESTMENTS  (CAPITAL)  :- 


LifeMembenhip  Com- 
positions,    .    .    .    . 

Cunnin^am  Fund, 

Geological  Illustration 
Fund 

Todd  Memorial  Fund, 


Stock 
Bought 


£    *.  d. 


3«   X«  7 


Gov.  t\  Stock, 
Do.       do. 


Do. 
Do. 


do. 
do. 


Total 
Stock. 


t.  4, 
4i8t  17  xz 
2653   9  9 

435   7  4 
1641x6  X 


Balance  to  Credit, 


236    0    0 
303    8    6 


183    7 
43  12 


563    8    6 


371  10    0 

217    4    6 

9    6  11 

62    7     1 

8    2 

13  12 

16    2 

21    9 

73    7 


26  16    6 


Total  of 
each  Class. 


^     ff.     d. 


1328  16    4 


783    0    8 


26     16    6 


£2137  13    6 


lOUNT. 


Antiquities  purchased, 


£    f .    d, 
109  18  11 


£109  18  11 


'OTINT. 


Purchase  of  £38.18«.  'id,  Goyemment  2}  per  Cent.  Stock, 
Advertisements  of  Vacant  Todd  Professorship,  .... 


£    ff.    d. 

43    8    6 

1  16    0 


£46    3    6 


owledge  and  belief.— Haxwsll  H.  Clobs,  Tr$aiurtr,  R.I.A,- 


.J«^ 1      T» 


AUDITORS*  &BPORT. 

We  hBTe  OTamimwt  thA  abore  General  Abetnet,  and  oompaxed  the  Yoachen  lor 
the  details  of  the  aeTeral  heads  thereof,  and  find  the  same  to  be  correct,  learing 
a  Balance  to  the  credit  of  the  Academy's  General  Account  of  Twenty-fiTe 
Pounds  Sixteen  Shillings  and  Fiye  Ponce. 

The  Treasurer  has  also  exhibited  to  us  Certificates  in  respect  of  the 
inrested  Cktpitmlf  showing  that  the  amounts  of  Stock  standing  in  the  name  of 
the  Academy  were  Two  Thousand  Six  Hundred  and  Fifty-three  Pounds  Nine 
Shillings  and  Nine  Pence,  2}  per  Cent.  Consolidated  Goremment  Stock,  Account  A, 
being  the  Capital  of  the  '*  Cunningham  Fund" ;  Four  Thousand  One  Hundred  and 
Eighty-one  Pounds  Serenteen  Shillings  and  Eleren  Pence,  2}  per  Cent  Consolidated 
GoYcmment  Stock,  Account  B,  being  Capital  deriTed  from  life  Compositions ;  and 
Four  Hundred  and  Thirty-flTC  Pounds  SeTcn  Shillings  and  Four  Pence,  2}  per 
Cent.  Consolidated  Government  Stock,  Account  C,  being  the  Capital  of  the  Geo- 
logical Illustration  Fund.  Like  Certificates  haye  been  exhibited  to  us  showing  a 
sum  of  One  Thousand  Two  Hundred  and  Nine  Pounds  Eighteen  Shillings  and 
Four  Pence,  2}  per  Cent.  Consolidated  Goremment  Stock,  in  the  Court  of  Chan- 
cery, and  a  sum  of  Four  Hundred  and  Thirty-one  Pounds  ScTenteen  Shillings  and 
Nine  Pence,  2}  per  Cent.  Consolidated  Goyemment  Stock,  standing  in  the  names 
of  Trustees,  which  together  form  the  Invested  Capital  of  the  '*Todd  Memorial 
Fund." 

(Signed),  (WILLIAM  B^ZEE,    )^^ 

^  ^      "  ( WILUAM  RBTNELL,  J 

$8th  May,  1898. 


Proc.  R.I  Acad    Serirr  Vol  IV 


Plate  X/" 


I'.  >\ 


J,inaCr> 


»  ^  V.V.t  i.  Sjn*:  J, 


Froc.  K  I  Acad    Ser.][r  Vol  W 


Plscte  X}a[ 


^>  .;.. 


v.'i:  A'.;-r>  mA  Ti»t  -I*:  Kn 


(l«v   '■'<••(   ^Jrl.^,,t»t. 


^jorpl  |ns]^  ^csi)jmg. 


GENERAL  ABSTRACT  OF  THE  ACCOUNTS 


lat  April,  1897,  to  Slat  March,  1898. 
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UOHDAT,  Juiit  10,  1B95. 
Plu  J.  E.  IitoKAK,  8.P.T.C.D.,  President,  in  the  Chair. 

Patrick  J.  Barrj»  l.ii.c.8.i.  ;  Samnel  W.  Percy  Coiraii,  x.a. 
(Dubl.) ;  Lieat.-Colonel  Thomas  Ainslie  Lunham,  v. a.  (DubL) ;  and 
Rey.  James  Edward  Harnett*  Murphy,  m.a.  (DttbL)i  were  ^ected 
Members  of  the  Academy. 

Professor  SoUas,  f.k.8.,  read  a  Paper  on  "A  Tertialy  Yolcanie 
Neck  near  Bonown,  Clifden,  Co.  Oalway." 

Rev.  £.  Hogan,  b.j.,  read  his  Fourth  Todd  Memorial  Lecture  on 
certain  Passages  from  the  Leabhar  Breac. 

Donations  to  the  Library  were  announced,  and  thanks  were  Toted 
to  the  Donors. 


Monday,  Juite  24,  1895. 
Dr.  J.  E.  Inobak,  s.f.t.c.d.,  President,  in  the  Chair. 

The  President  announced  the  death,  since  the  last  meeting  of  the 
Academy,  of  Dr.  Valentine  Ball,  c.b.,  f.b.s.,  a  Vice-President  of  the 
Academy.   ' 

The  following  resolution  was  proposed  by  Sir  John  Banks,  k.cb., 
seconded  by  Master  Pigot,  m.a.,  and  unanimously  adopted  : — 

"That  the  Royal  Irish  Academy  has  received  with  deep  regret 
the  announcement  by  the  President  of  the  death  of  Dr.  Valentine 
Ball,  C.B.,  a  Vice-President  of  the  Academy,  and  desires  to  record  its 
sense  of  the  loss  sustained  by  Science  as  well  as  by  the  Academy  in 
his  untimely  death. 

**  The  Academy  hereby  tenders  to  Mrs.  V.  Ball  and  her  children 
its  sincere  sympathy  and  condolence  with  them  in  their  bereavement." 

The  Secretary  read  for  Mr.  Ernest  A.  Smith,  f.c.s.,  a  Paper  on 
"  The  Metallic  Composition  of  some  Ancient  Irish  Gold  and  Silver 
Ornaments."     [Communicated  by  Professor  J.  P.  O'Reilly,  c.e.] 

Mr.  G.  Coffey,  b.a.i.,  exhibited  Photographs  and  Rubbing  of  an 
Early  Christian  Gravestone  recently  found  at  Duleek,  county  Meath. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 


Minnies  of  Proceedings.  1 89 

MONDAT,    li^OYBMBKa    11,    1895. 

Dr.  J.  E.  IiroBAH,  8.F.T.C.D.,  President,  in  the  Chair. 

Mr.  8.  W.  Percy*  Cowan,  v. a.,  signed  the  Koll,  and  was  admitted 
a  Member  of  the  Academy.  ■    -    •  ■  :\ 

Br.  W.  Frazer  read  a  Paper  by  himself  and  Mr.  Edmond  Johnson 
''  On  some  Irish  Gold  Ornaments,  illustrated  by  the  exhibition  of  a, 
considerable  find  of  large  FibulsB  in  the  South  of  Ireland,  and  » 
description  of  the  Art  Processes  used  in  their  manufacture.'' 

Mr.  George  Coffey,  a.i.b.,  read  a  final  report  on  the  Sepulchral 
Remains  of  the  Lough  Crew  Hills. 

By  permission  of  the  Academy,  Mr.  Henry  Bison,  b.a.,  read  a 
Paper  on  **  The  Nuclei  in  Lilium  and  Fritillaria." 

Bead  the  following  recommendation  from  Council : — ''  The  Council 
recommend  the  Academy  to  lend  their  Mace  (properly  insured)  to  the 
Arts  and  Crafts  Exhibition." 

On  the  motion  of  Master  Pigot,  seconded  by  Professor  Johnson,  it 
was  resolved  that  this  recommendation  be  referred  back  to  the  Council 
to  take  into  consideration  the  desirability  of  having  the  Mace  returned 
to  the  officers  when  required. 

Read  the  following  letter  from  Mrs.  V.  Ball : — 

**28,  "Watieloo  Road, 

*'/f*fy9,  1895. 

'^BeAbBr.  WfilGHT, 

**  I. have  received  the  copy  of  the  resolution  passed  by  the  Royal 
Irish  Academy  at  the  meeting  on  the  24th  of  June,  relating  to  my 
]ate  husband.  Will  you  kindly  express  to  the  Academy  how 
grateful  I  feel  to  them  for  this  recognition  of  his  services  both  to  the 
Academy  and  to  Science. 

**  It  was,  I  know,  a  great  gratification  to  him  to  have  been  named 
as  a  Yico-rPresident,  for  he  always  took  the  greatest  possible  interest 
in  the  Academy  and  its  proceedings.  It  was  a  great  pleasure  to  him 
to  serve  on  the  Council  and  to  attend  the  meetings,  and  his  most 
intimate  and  valued  friends  were  among  the  members  of  its  body. 

"  I  remain,  yours  truly, 

"  Maht  Bail." 
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Bead  tlie  following  letter  from  Dr.  Zeller : — 

^'StuttoabTi  RsnraBUBOSTK.  56. 

«29.irdrs  1895. 

'*  Die  hohe  Boyal  Irish  Academy  hat  mir  darch  die  Wahl  zn 
Ihrem  Ehrenmitglied,  deren  TJrknnde  mir  gestem  cagekomen  ist 
eine  Ausseichnang  erwiesen,  fiir  welche  ich  Derselben  meinen 
tiefsten  nnd  rerbindlichsten  Dank  ausspreche.  Je  weniger  ich  mich 
bei  meinem  Torgeriickten  Lebensalter  der  Hoffnung  hingeben  darf, 
der  Wissenschaft  noch  weitere  erhebliche  Dienste  leisten  za  konen, 
um  80  erfreulicher  ist  es  mir,  diejenigen,  welche  ich  ihr  bisher  zu 
leiflten  yerauoht  habe,  Ton  einer  so  angesehenen  wissenachaftlichei 
Korporation  bo  giitig  und  anerkenend  gewiirdigt  zn  sehen.  '& 
gereicht  mir  zur  hohen  Ehre,  mich  fortan  dieser  Eoiperschaft  zii- 
cahlen  zu  diirfen,  nnd  ich  bitte  Bie,  mit  meinem  lebhaftesten  Danke 
fiir  Ihre  Oiite  zugleich  der  ausgezeichneten  Hochschaetzong  Auadruck 
geben  zu  diirfen,  mit  welcher  ich  bin 

<<  Einer  hohen  Academic, 

"  VerehrungBToll  eigebener, 

**Dk.  B.ZKEL3nu" 

The  following  was  agreed  to  as  an  Address  of  welcome  to  His 
Excellency  the  Lord  lieutenant : — 

To  His  Excellency,  Oeobos  Hsitbt,    Eabl  Cadooait,    K.G.,   Lord 
lieutenant-General  and  General  Govenior  of  Ireland. 

Hat  rr  plsabx  Toub  Ezcellxnct, 

We,  the  President  and  Members  of  the  Boyal  Irish  Academy, 
desire  to  offer  to  your  Excellency  our  respectful  congratulations  on 
your  appointment  to  the  high  office  of  Yiceroy  by  Her  Most  Gracious 
Majesty  the  Queen. 

More  than  one  hundred  years  ago  the  Boyal  Irish  Academy, 
founded  by  His  Majesty  George  III.  through  the  influence  of  the 
•then  Earl  of  Charlemont,  received  its  Boyal  Charter  for  promoting 
the  study  of  Science,  Polite  Literature,  and  Antiquities. 

The  record  of  our  labours  in  these  great  departments  will,  we 
trust,  show  how  earnestly  we  have  sought  to  promote  the  study 
of  eacli. 


Minutes  of  Proceedings.  191 

In  the  Tarions  branches  of  Science,  the  Academy  roay  claim  to 
have  fully  performed  her  part  in  the  past,  and  is  still  actively  engaged 
in  the  work  of  original  research. 

If  Literature  did  not  present  bo  large  a  field  for  our  endeavours, 
we  are  still  able,  to  point  to  important  work  recently  done  in 
the  subjects  of  ancient  Oreik  Papyri  and  Manuscripts  of  the  Early 
Fathers  as  a  proof  that  this  portion  of  our  duty  is  not  neglected. 

In  our  Museum  of  Irish  Antiquities,  now  in  part  displayed  in 
the  New  Museum  of  Science  and  Art,  will  be  found  a  collection 
of  great  value  as  illustrating  the  past  history  and  early  civilization 
of  this  country. 

By  the  publication  of  a  series  of  Facsimiles  of  the  old  Irish  Texts 
in  our  Library,  wc  have  placed  the  unique  Manuscripts  we  possess 
within  the  reach  of  all  scholars.  In  this  latter  expensive  work 
we  gratefully  acknowledge  the  assistance  given  to  us  by  Trinity 
College,  Dublin.  We  have  also  superintended  for  Her  Majesty's 
Treasury  the  publication  of  some  of  the  ancient  Annals  of  Ireland, 
and  have  taken  a  part  in  the  investigation  of  the  Ethnography  of 
the  people  of  our  Western  Isles. 

Tour  Excellency  by  virtue  of  your  office  is  Visitor  of  the 
Academy.  We  hope  to  have  the  opportunity  of  showing  you  our 
Collection  of  the  Antiquities  of  Ireland — stone,  iron,  bronze,  silver 
and  gold,  and  we  would  further  hope  that  you  may  be  graciously 
pleased  to  visit  our  Library  to  inspect  some  of  our  old  Irish  Manu- 
scripts and  Books. 

Signed  on  behalf  of  the  Eoyal  Irish  Academy, 

J.  E.  Ikoram,  President. 
E.  P.  Weight,  Secretary. 
RoTAL  Irish  Acadimt  Housx, 

DaWSON-STKEET,  DdBLIN. 

It  was  resolved  that  the  marked  thanks  of  the  Academy  be  given 
to  W.  G.  D.  Goff,  Esq.,  of  Glenville,  Waterford,  for  his  liberal  offer 
to  deposit  for  the  present,  in  the  Academy's  Museum,  the  collection 
of  Irish  Gold  Ornaments,  now  exhibited,  on  the  condition  that  his 
name  shall  be  attached  to  the  deposit. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 
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Satobdit,  NofBiTBEs  30,  1B95. 
(Stated  Keetiko.) 

Dm.  J.  E.  lEQKAKy  8.F.T.C.D.,  Preudent,  in  the  Chair. 

Mr.  John  Yinycomb  and  Mr.  Francis  J.  Bigger  signed  the  KoU, 
and  were  admitted  Members  of  the  Academy. 

A  ballot  was  opened  for  the  election  of  a  Member  of  Conncil. 
Deputy  Surgeon- Qenend  King  and  Dr.  Joyce  were  appointed  Scmti- 
neers. 

Mr.  Francis  J.  Bigger  read  a  Paper  on  ^*  Prehistoric  Settlements 
at  Portnafeadog,  in  the  parish  of  Moyrus,  Connemara." 

Mr.  F.  J.  Bigger  also  exhibited  some  photographs  of  early  Chris- 
tian antiquities  at  Imshmacdarragh,  off  Bx)undstoney  not  apparently 
hitherto  exhibite<l. 

Donations  to  the  Library  were  announced,  and  thanks  voted  to  the 
Donors. 

'  On  the  report  of  the  Scrutineers  the  President  declared  the  Earl 
of  Rosse,  K.p.y  F.R.S.,  elected  a  member  of  Council  on  the  Committee 
of  Science. 

The  President,  under  his  hand  and  seal,  nominated  the  Earl  of 
BoBse  a  Vice-President  of  the  Academy. 

The  following  recommendation  from  Council  was  adopted : — 

"  The  Council  recommend  the  Academy  to  lend  their  Mace 
(properly  insured)  to  the  Arts  and  Crafts  Exhibition,  subject  to 
having  it  returned  to  the  Academy  at  such  times  as  it  shall  be 
demanded  by  the  Treasurer.*' 


MoiTDAT,  Decembxh  9,  1895. 
Dr.  J.  E.  Ingram,  8.p.t.g.d.,  President,  in  the  Chair. 

Francis  Elrington  Ball  and  Bev.  'William  Spotswood  Green,  v.a., 
Were  elected  Members  of  the  Academy. 

Mr.  Charles  J.  Joly,  h.a.,  p.t.c.b.,  read  a  Paper  on  ^*  The  System 
of  Scalar  Invariants  of  two  Linear  Vector  Functions." 

By  permission  of  the  Academy,  Mr.  A.  Yaughan  Jennings,  f.l.8., 
read  a  Paper  on  •*  Two  new  species  of  Phycopeltis  from  New  Zealand/^ 

Part  17  of  TraMoctioM^  vol.  xxx.,   *'  On  the  Cytology  of  the 
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Vegetatire  and  Reproductive  Organs  of  the  Saptolcgnieee/*  by 
Marcus  Haitog,  m.a.,  d.sc.,  Professor  of  Natural  History,  Qu^n'p 
College,  Cork,  was  laid  on  the  table. 

The  President  mentioned  that  be  had,  in  company  with  many  of 
the  Members  of  the  Academy,  presented  to  His  Excellency  the  Lord 
Lieutenant  the  Address  voted  by  the  Academy,  and  that  His  Excel- 
lency was  pleased  to  give  the  following  reply : — 

Mb.  P&bsident  akd  Gbvtlbmen, 

I  thank  you  very  heartily  for  your  congratulations  on  my 
appointment  to  the  high  ofSce  of  representative  of  her  Most  Gracious 
Majesty  the  Queen  in  Ireland.  The  record  of  the  labours  of  the 
Koyal  Irish  Academy  in  the  various  branches  of  science,  polite  litera- 
ture, and  archaeology  to  which  you  allude  is  known  and  appreciated, 
and  the  conspicuous  success  which  the  Boyal  Irish  Acaderaj  has 
achieved  merits  recognition.  Tour  researches  in  the  subjects  of 
ancient  Greek  papyri  and  manuscripts  of  the  Early  Fathers  have  bet^n 
most  beneficial,  and  your  publication  of  foe-smiles  of  old  Irish  texts 
and  manuscripts  has  brought  them  within  the  reach  of  scholars,  and 
has  fostered  and  developed  our  knowledge  of-  the  early  literature  and 
annals  of  Ireland.  I  am  proud  of  the  office  of  Visitor  of  the  Academy, 
which  I  hold  by  virtue  of  my  position  as  Viceroy  of  Ireland,  and  I 
am  gratified  by  the  expression  of  your  wish  that  I  should  visit  your 
collection  of  Irish  antiquities  and  your  valuable  libraJfy  of  old  Irish 
manuscripts  and  books.    *    . . 

It  was  moved  by  Master  Pigot,  seconded  by  Judge  Kane,  and 
resolved: — 

.  '^  That  the  attention  of  the  Council  be  called  to  the  importance  of 
having  the  notice  relating  to  Treasure  Trove  forwarded  to  the  various 
Constabulary  Barracks  and  National  Schools  in  Ireland,  as  formerly.' 


MoimAT,  JA17UABT   13,    1896. 

Db.  J.  E.  Ikobai^,  s.F.T.c.n.,  President,  in  the  Chair. 

Mr.  Francis  Elrington  Ball  signed  the  Boll,  and  was  admitted  a 
Member  of  the  Academy. 

Eev.  Hugh  O'Reilly  was  elected  a  Mt^mber  of  the  Academy. 
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By  permission  of  the  Academy^  If  r.  E.  E.  Fonrnicr  d'Albe,  B.ac.y 
tead  a  Paper  on  ''The  Identity  of  Energy."  [GommuDicated  by 
Prof.  J.  P.  O'Reilly,  c.e.] 

By  permission  of  the  Academy,  Mr.  H.  Dizon,  b.a.,  read  a  Paper 
on  "  Bole  of  Osmosis  in  Transpiration  in  Plants."  [Communicated 
by  Prof.  E.  P.  Wright,  m.d.] 

Donations  to  the  Library  were  announced,  and  thanks  were  roted 
to  the  Donors. 


VoiTDiT,  Jakuabt  27,  1896. 
Dr.  J.  E.  IxGBAM,  S.F.T.O.D.,  President,  in  the  Chair. 

Ur.  R.  Lloyd  Praeger,  b.b.,  read  a  ''Report  on  the  Raised 
Beaches  of  the  North-East  of  Lreland." 

Donations  to  the  Library  were  announced,  and  thanks  were  Toted 
to  the  Donors. 


VovDAT,  Febbuabt  10,  1896. 
Db.  J.  E.  ItfOBAM,  8.F.T.O.D.,  President,  in  the  Chair. 

RcT.  William  Spotswood  Oreen,  m.a.,  signed  the  Roll,  and  was 
admitted  a  Member  of  the  Academy. 

Mr.  Caesar  Litton  Falkiner,  m.a.,  and  Lieut.-Colonel  George  T. 
Plunkett,  Royal  Engineers,  retired,  were  elected  Members  of  the 
Academy. 

Rev.  T.  Olden,  m.a.,  read  a  Paper  on  ''  The  Paten  of  Gk>urdon, 
illustrated  from  the  Book  of  Armagh." 

Dr.  W.  Frazer  read  a  Paper  on  "  Chambered  Tumuli,  and  their 
Construction,"  and  also  exhibited  some  remains  of  a  wooden  house 
recently  discovered  by  Mr.  Thomas  Drew,  b.h.a.,  at  St.  Michael's 
Hill,  Dublin,  on  the  site  of  the  old  hazel  forest  and  bog. 

The  President  received  from  the  Subscribers,  on  behalf  of  the 
Academy,  an  Oil  Portrait  (by  Miss  Purser)  of  the  late  Sir  Robert 
Eane,  ll.I).,  y.B.8.,  President  of  the  Academy  (1877-82). 
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MoiniATy  FSBBUART  24,  1896. 

Dr.  J.  E.  Inorik,  b.7.t.c.d.,  Fresidenti  in  tlie  Chair. 

His  Excellency  the  Lord  Lieutenant,  Earl  Cadogan,  k.g.,  Visitor 
of  the  Academy,  having  arrived, 

The  President  delivered  the  following  Address : — 

It  was  formerly  the  practice  of  the  Council  of  the  Academy  to 
award,  from  time  to  time,  medals  on  the  Cunningham  foundation  to 
the  authors  of  papers  in  our  ''  Transactions,"  and  occasionally  even  of 
independent  publications,  which  were  considered  to  possess  eminent 
merit.  An  arrangement  was  afterwards  made  by  which  the  available 
fund  is  usually  devoted  to  the  printing  and  the  often  costly  illustration 
of  certain  selected  papers,  of  such  excellence  that,  under  the  previous 
system,  medals  would  fitly  have  been  awarded  to  them.  These  aro 
published  as  '^  Cunningham  Memoirs."  This  change  in  our  mode  of 
honouring  some  of  our  most  valued  contributors  does  not,  I  am  advised, 
discharge  me  of  the  duty  which  the  President  performed  in  bestowing 
the  medals — that,  namely,  of  explaining  in  a  general  way  the  objects 
of  the  several  memoirs,  the  mode  of  treatment  followed  in  them, 
and  the  principal  results  arrived  at.  I  am  not  at  all  disposed  to 
evade  this  obligation  ;  far  otherwise :  it  is  a  pride  and  pleasure  to 
me  to  dwell  thus  on  some  of  the  best  intellectual  products  of 
the  Academy.  Accordingly  I  now  proceed^  to  speak  of  three  of 
what  may  be  called  our  M^moires  Couronn^s,  which  have  been 
either  read,  or  distributed  to  our  members,  during  the  period  of 
my  Presidency* 


The  first  of  these  is  the  Ifemoir  by  Professor  Cunningham, 
entitled,  ''  Contributions  to  the  Surface  Anatomy  of  the  Cerebral 
Hemispheres." 

Though  the  study  of  the  brain — rather,  however,  from  the 
physiological  (or  functional)  than  the  anatomical  side — ^has  always 
had  a  special  fascination  for  me,  I  am,  of  course,  incompetent  to 


^  Fart  of  the  following  Address  had  to  he  omitted  in  the  deliveiy,  in  consequenoe 
of  the  limitation  of  time. 
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pronounce  an  indepetiilcnt  Judgment  on  any  disputed  point  respecting 
it.  If  I  venture  to  indicate  the  range  of  Dr.  Cunningbani'8  xesearches 
and  Bomd  of  the  most  important  conclusions  at  which  he  has  arrived,  it  is 
because  the  excellence  of  his  method  and  th&  luminous  nature  i>f  his 
exposition  have  made  it  possible  for  me  to  follow  him,  where  with  a 
less  able  guide  I  should  have  failed  to  make  my  way. 

As  Dr.  Cunningham  says  at  the  outset,  **  the  descriptive  anatomy 
of  the  adult  human  cerebrum  is  now  very  nearly  complete,"  and 
**'  what  still  remains  to  be  done  is  the  establishment  of  our  know* 
ledge  on  a  proper  morphological  basis."  Now  the  higher  research  to 
which  he  thus  points  embraces  two  studies^.first,  that  of  the  develop- 
ment ol  the  surface  of  the  human  cerebrum  from  the  early  embryonic 
stages  up  to  mature  life ;  and,  secondly,  the  comparison  of  the  human 
cerebrum  both  in  its  constituent  parts  and  in  their  gradual  modificationa 
with  the  simian  cerebrum,  especially  in  the  anthropoids;  in  other 
words,  the  study  of  evolution  and  of  anatomical  comparison — or,  as 
they  are  now  sometimes  called,  ontogenetic  and  phylogenetic  research. 
Neither  of  these  studies,  of  course,  is  new ;  but  to  both,  Dr.  Cunningham 
has  made  large  contributions.  Taking  some  of  the  most  important  oen^ 
bral  fissures,  first  those  which  are  temporary,  and  afterwards,  in  suc- 
cession, the  Sylvian,  the  Rolandic,  the  iafaraparietal,  and  those  of  the 
frontal  lobes,  he  examines  the  history  of  their  formation,  and,  as 
illustrated  thereby,  the  growth  of  particular  areas  of  cortex;  and 
then  the  change  of  position  on  the  surface  which  those  fissures,  or 
some  d  them,  undergo  after  they  have  been  once  laid  down. 

The  special  features  of  his  mode  of  investigation  are.  these: — I, 
the  brain  is  hardened  in  titu^  instead  of  being  first  removed  from  the 
cranial  cavity  ;  and  2,  the  measurements  he  makes  on  the  surface  are 
not  absolute,  but  relative  to  the  mesial  length  of  the  hemisphere,  and 
lie  is  thus  enabled  to  fix  corresponding  points  in  brains  of  different 
sises  and  at  different  stages  of  growth. 

In  man,  except  in  abnormal  cases,  the  complete  fissures  on  the 
outer  faces  of  the  hemisphere  have,  in  general,  only  a  temporary 
existence  during  an  early  period  of  development ;  as  the  cerebnd  growth 
proceeds,  they  are  obliterated,  and  leave  the  surface  again  smooth. 
Bome  of  the  complete  fissures  on  the  mesial  face  of  the  hemispheres  are 
retained,  in  whole  or  part,  in  the  adult  cerebrum;  there  is  much 
interesting  matter  in  the  Memoir  relating  to  these,  on  which,  however. 
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I  cannot  dwell.  The  transitory  fissdres  result  from  deeplnfofiliiags  ot 
the  thin  cerebral  wall.  The  influence  at  lirork  in  their  production 
appears  to  be  purely  mechanical-— a  restraint  jplaced  on  the  longitudinal 
growth  of  the  hemispheres.  Most  anatomists  have  regarded  the 
occipital  lobe  as  a  secondary  formation — a  local  out-growth  fh>in  the 
hinder  part  of  the  hemisphere,  the  early  condition  of  the  brain  present^ 
ing  only  the  frontal,  temporal,  and  parietal  lobes.  From  this  view  Dr. 
Cunningham  dissents.  He  holds  the  occipital  lobe  to  be  an  original 
formation  which  arises  from  the  general  growth  of  the  brain,  and 
whose  shape  is  determined  by  the  restricted  space  it  has  to  occupy 
above  the  cerebellum.  Now,,  the  appearance  and  the  obliteration  of 
the  transitory  fissures  seem  to  be  closely  related  to  the  mapping-out  of 
the  occipital  lobe.  Those  fissures  are  due  to  a  difference  between  the 
rate  of  growth  of  the  hemisphere  wall  and  the  skull  capsule  contain* 
ing  it.  The  development  is  initiated  in  the  brain,  and  the  changes 
involved  in  it  are  resisted  by  the  enclosing  cranium.  When  the 
primate  brain  is  in  the  quadruped  stage,  there  is  an  effort  towards  the 
formation  of  a  distinct  occipital  lobe ;  but  there  is  a  pause  in  the 
growth  of  the  cranium,  and  hence  a  temporary  pressure  whioh  gives 
rise  to  infoldings  of  the  cerebral  wall.  (It  would  seem  to  follow  that, 
as  Benedikt  of  Vienna  has  asserted,  not  only  in  the  primates,  but 
in  the  mammalia  generally,  there  is  an  occipital  lobe;  this,  however, 
cannot  yet  be  stated  with  certainty.)  As  the  lobe  is  formed,  the 
foldings  disappear,,  part  of  the  agency  in  their  obliteration  being, 
however,  most  probably,  in  addition  to  the  extension  of  the  surface, 
the  absorption  of  the  folds.  The  transitory  fissures  have,  with  two 
exceptions,  disappeared  when  the  corpus  callosum  is  fuUy  formed;  andf 
its  development  may  possibly  have  something  to  do  with  their 
disappearance. 

Dr.  Cunningham  next  proceeds  to  the  study  of  the  fiseuroof  Sylvius, 
that  important  sulcus  which  separates  the  frontal  and  parietal  lobes 
above  from  the  temporo-sphenoidal  lobe  below,  and  which,  with  the 
exception  of  the  great  longitudinal,  is  the  most  conspicuous  sulcus  in  the 
brain.  It  is  sometimes,  but  wrongly,  described  as  a  complete  fissure ;  the 
projection  into  the  cavity  of  the  hemisphere  corresponding  to  it,  is  not  the 
result  of  a  folding  in  of  the  mantle  wall,  but  is  an  elevation  of  the  floor 
of  the  prosencephalon.  The  three  limbs  usually  recognised  as  com- 
posing the  fissure,  namely,  the  anterior  ascending,  the  anterior  horixon- 
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tal,  and  the  poflterior  bomontol^  are  fonned  by  the  meeting  of  the 
oontigaoiis  lips  of  the  fouropercula — the  temporal,  thelronto-parietal, 
the  frontal,  and  the  orbital.^  Sometimes  the  two  anterior  limbs  are 
f naed  into  one  by  the  absence  of  a  frontal  opercnlom ;  sometimes 
they  haye  a  common  stem  and  assume  a  Y-shape ;  this  oocars  when 
the  apex  of  the  frontal  opercolnm  or  pars  triangularis  does  not  meet 
the  temporal  operculum.  In  consequence  of  a  growth-antagonism 
between  the  fronto»parietal  and  temporal  opercula,  the  posterior  limb 
of  the  Sylvian  fissure  descends  on  the  outer  surface  of  the  hemisphere 
up  to  the  ninth  year  of  life.  Under  the  opercula  lies  the  island  of 
BeiL  There  is  a  dose  correspondence,  which  is  plainest  in  the  foetal 
cerebmmy  between  the  furrows  and  the  convolutions  on  the  insula  and 
those  on  the  outer  surface  of  the  hemisphere.  It  has  three  radial 
furrows  similar  in  position  to,  and  contemporaneous  in  origin,  respec- 
tively, with  three  fissures  of  which  I  shall  presently  speak,  namelvi 
the  Rolandic,  the  inferior  prsecentitd  sulcus,  and  the  vertical  portion 
of  the  intra-parietal  sulcus.  It  is  a  curious  fact  that  in  the  develop- 
ment of  the  sulci  and  gyri,  the  right  insula  is  usually  in  advance  of 
the  left.  Before  birth  the  anterior  end  of  the  island  is  very  nearly 
fixed  in  relation  to  the  anterior  end  of  the  cerebrum,  while  the 
posterior  end  moves  rapidly  towards  the  occipital  pole.  After  birth 
the  posterior  end  remains  fixed,  while  there  is  an  osdllation  in  the 
position  of  the  anterior  end,  which  at  first  approaches,  and  afterwards 
moves  back  from,  the  anterior  end  of  the  cerebrum* 

Yery  interesting  are  the  results  arrived  at  by  a  comparison  of  the 
fissures  in  the  two  sexes,  and  in  the  human  and  primate  brain.  Riid- 
inger  asserted  that  all  the  convolutions  of  the  cerebrum  in  the  female 
foetus  are  backward  in  their  growth  as  compared  with  those  in  the 
brain  of  the  male  foetus.  Dr.  Cunningham  has  not  been  able  to  satisfy 
himself  of  this ;  but,  so  far  as  relates  to  the  insula,  he  recognises  it  as 
true.  In  male  adults,  the  antero-posterior  length  of  the  island  is 
relatively  greater  than  in  the  female.  The  gyri  and  sulci  on  its  surface 
are  very  poorly  developed  in  the  anthropoids,  the  orang  being  nearest 
to  man  in  this  respect.  There  is  no  frontal  or  orbital  operculum  in 
those  apes.  This  constitutes  one  of  the  most  striking  differences  which 
exist  between  the  convolutionary  arrangement  of  the  ape  and  that  of 
man.  The  submerged  portion  of  the  insula  in  the  ape  corresponds  in 
reality  with  little  more  than  the  posterior  two-thirds  of  the  insula  in 


Minutes  of  Proceedings.  199 

man.  The  anterior  part  of  the  insula  in  the  ape  is  on  the  surface  exposed 
to  view  and  uncovered  bj  opercula.  When  we  compare  the  insula  in 
man  with  the  submerged  portion  in  the  apes,  the  latter  is  found  to 
be  much  smaller  in  proportion.  In  the  lower  apes,  the  insula  is  very 
narrow,  while  the  longer  axis  is  greater  relatively  than  in  the  anthro- 
poids. In  the  human  female,  as  well  as  in  the  anthropoids,  the  point 
at  which  the  trunk  of  the  Sylvian  fissure  appears  on  the  outer  surface 
of  the  hemisphere  is  slightly  further  back  than  in  the  male,  and  this  is 
a  retention  of  the  infantile  character.  The  left  hemisphere  has  an 
average  length  slightly  greater  than  that  of  the  right.  But  the  Sylvian 
fissure  is  considerably  longer  in  the  left  hemisphere;  and  this  is 
true  of  all  periods  of  growth,  and  attains  its  full  accentuation  in  the 
adult  brain.  There  is  apparently  no  appreciable  difference  in  the 
length  of  the  fissure  in  the  two  sexes,  though  the  contrary  has  been 
asserted ;  in  the  ape  the  fissure  is  relatively  longer  than  in  man.  What 
is  called  the  Sylvian  angle  is  wider,  both  in  the  apes  and  in  man,  on 
the  left  side  than  on  the  right ;  and  this  constitutes  at  every  stage  of 
growth  a  marked  difference  between  the  hemispheres. 

Dr.  Cunningham  next  passes  to  the  fissure  of  Eolando,  which,  if  it 
were  named  after  him  who  first  described  it,  ought  rather  to  be  called 
the  fissure  of  Vicq-d'Azyr.  It  would  best  be  called  the  **  central " 
fissure,  if  that  epithet  be  interpreted  as  indicating  its  approximate 
equidistance  from  the  frontal  and  occipital  poles  of  the  hemisphere. 
One  of  the  most  remarkable  points  brought  out  by  Dr.  Cunningham  in 
relation  to  the  Eolandic  fissure  in  man  is  the  stability  of  its  position  on 
the  surface  at  all  stages  of  growth.  It  is  usually  formed  in  two 
portions,  a  lower  and  an  upper,  which  appear  independently,  and 
afterwards  unite.'  In  the  lower  apes  a  continuous,  not  an  interrupted 
form  of  development  seems  to  obtain. 

^  Since  this  Address  was  written,  Dr.  Cunm&gham  bos  sent  me  the  following 
interesting  note  in  relation  to  what  I  haye  said  on  the  formation  of  this  fissure : — 
''The  development  of  the  fissure  in  two  parts  is  very  significant.  The  develop- 
ment of  a  fissure  is  brought  about  by  an  intensity  of  growth  of  the  surface  on 
either  side  of  it ;  the  surface  grows  up  in  the  form  of  two  bounding  banks.  Thiv 
intensity  of  surface-growth  is,  of  course,  associated  with  the  development  of 
function  in  the  area  affected.  The  district  immediately  in  front  of,  and  behind 
the  fissure  of  Bolando,  is  occupied  by  the  motor  centres  of  the  lower  limhs,  upper 
limbs,  and  face  in  that  order  from  above  downwards.  The  appearance  of  the 
fissure  in  two  parts  probably  means  the  separate  appearance  of  the  arm  and  leg 
B.I.A.  MINUTM,  snsioN  1896-'96.  [20] 
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Dr.  Cuimingham  dissents  from  seyeral  of  his  predecessors  as  to  a 
sexual  difference  in  the  position  of  the  fissure  of  Rolando,  which  they 
regarded  as  indicatrng  a  greater  relative  mass  of  brain-matter  in  the 
frontal  lobe  in  the  male  than  in  the  female.  This  difference  Bi. 
Cunningham  has  not  observed ;  if  there  be  any,  he  thinks  it  is  in 
favour  of  the  female  frontal  lobe.  In  the  Eolandic  angle,  too,  in 
which  the  apes  differ  from  man,  some  writers  find  a  sexual  human 
difference,  which  Dr.  Cunningham,  as  well  as  Eberstaller,  denies. 
The  only  variation  he  recognises  is  that  in  brachycephalic  heads  the 
angle  opens  out,  and  in  dolicocephalic  heads  becomes  more  acute. 
The  length  of  the  Eolandic  fissure  is  substantially  the  same  in  the  two 
sexes,  but  is  much  greater  in  the  anthropoids  than  in  man.  Curiously, 
in  the  chimpanzee  and  orang  the  upper  end  of  the  Bolandic  fissure  is 
further  back  than  in  man,  which  indicates  a  greater  relative  antero- 
posterior length  of  the  upper  part  of  the  frontal  lobe  in  the  anthro- 
poids ;  but  the  lower  part  is  much  shorter  than  in  man.  In  the  lover 
apes  of  the  old  world  the  fissure  of  Bolando  is,  throughout  its  coune 
further  forward  than  in  the  human  hemisphere. 

Coming  now  to  the  intraparietal  furrow  of  Turner,  Dr.  Cunningham 
observes  that  it  is  rather  a  system  of  sulci  than  a  single  sulcus.  It 
consists  of  three  portions :  the  sulcus  postcentralis,  divided  into  a 
superior  and  an  inferior  portion;  the  ramus  horizontalis,  and  the 
ramus  occipitalis.  As  to  the  process  of  its  evolution  and  the  typical 
arrangement  of  its  parts,  there  has  been  considerable  difference  of 
opinion  among  anatomists.  From  a  study  of  the  brain  in  the  foetal 
condition  and  in  the  apes,  Dr.  Cunningham  arrives  at  the  conclusion 
that  the  ramus  horizontalis  and  the  inferior  sulcus  postcentralis  are 
originally  continuous,  whilst  the  superior  sulcus  is  a  superadded 
element.  In  the  human  brain  is  found  every  possible  form  of  com- 
bination of  the  segments  of  the  sulcus  distinct  from  the  ramus  occipi- 
talis ;  but  there  is  a  general  tendency  towards  a  union  of  the  two 
originally  separate  postcentral  elements  of  the  sulcus,  and  a  divorce 
from  the  lower  of  these  of  the  ramus  horizontalis.    The  intraparietal 

centres.  The  lower  part  associated  with  the  arm  centres  appears  first,  beoanse  the 
upper  limbs  in  their  development  are  always  in  advance  of  the  lower  limbs.  In 
the  embryo  the  buds  which  constitute  the  earliest  form  of  the  upper  limbs  hart 
been  pushed  out  before  the  coiresponding  hinder  limb  buds  have  made  their 
appearance.*' 
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sulcus  appears  later  than  the  fissure  of  Eolando  on  the  human  todtal 
cerebrum,  but  curiously  the  opposite  is  the  case  in  the  simian  brain, 
indicating  that  of  the  two  fissures  the  intraparietal  possesses  the 
greater  phylogenetic  antiquity.  Dr.  Cunningham  thinks  that,  by 
studying  the  arrangement  of  its  different  parts  in  different  ethnic 
brains,  we  may  be  able  to  point  to  racial  distinctions  indicated  by 
the  varieties.  There  is  another  segment  of  the  intraparietal  sulcus 
which  Ecker  described  under  the  title  of  sulcus  occipitalis  tran- 
rersus.  This  is  not,  as  has  been  supposed,  the  homologue  of  the 
Affenspalte  in  the  apes,  which,  as  Dr.  Cunningham  elsewhere  shows, 
is  really  homologous  with  the  transitory  external  perpendicular  fissure 
in  man. 

In  proceeding  to  study,  lastly,  the  sulci  on  the  external  surface  of 
the  frontal  lobe,  we  are  struck  by  a  remarkable,  analogy  between  the 
prsecentral  and  the  intraparietal  sulci.  The  prsBcentral  sulcus  has 
two  portions  corresponding  to  those  of  the  postcentral ;  the  former, 
however,  unlike  the  latter,  generaUy  remain  separate  from  each  other. 
There  are  also,  in  the  frontal  lobe,  furrows  which  correspond  respec-  . 
tively  to  the  ramus  horizontalis  and  the  ramus  occipitalis  of  the  parietal 
lobe,  and  a  terminal  bifurcation  of  the  second  of  these  frontal  furrows, 
corresponding  to  the  sulcus  occipitalis  transversus.  But,  according  to 
Dr  Cunningham,  the  morphological  relations  of  these  rami  in  the 
parietal  lobe  are  quite  different  from  those  of  the  furrows  in  the 
frontal  lobe  which  resemble  them  in  form  and  position.  The  parietal 
rami  are  simultaneously  developed,  and  in  the  lower  primates  they  are 
continuous,  whilst  the  two  corresponding  frontal  sulci  appear,  in 
general,  at  different  times,  and  one  of  them  is  entirely  absent  in  the 
lower  apes.  His  view  is  thus  altogether  different  from  that  of 
Eberstaller,  from  whom  he  also  dissents  as  to  the  parallelism  of  the 
relation  between  the  first  frontal  furrow  and  the  sulcus  prsBcentralis 
superior  with  that  between  the  second  frontal  furrow  and  the  sulcus 
praecentralis  inferior,  which  two  latter  sulci  he  regards  as  morpho- 
logically distinct  fissural  elements,  whilst  the  former  two  are  closely 
connected,  if  not  to  be  completely  identified. 

On  no  part  of  the  cerebral  surface  are  the  character  and  mode  of 
development  of  the  sulci  so  variable  as  on  the  frontal  lobe.  These 
varieties  Dr.  Cunningham  studies  with  minute  care,  and  estimates 
numerically  the  frequency  of  the  different  forms  in  the  brains  he  has 

[20*] 


202  Bagal  IrieA  Academy. 

examined.  Into  tlioee  elabonte  detoOs  I  do  not  enter;  but  the 
general  conclusion  at  which  he  arrives  is  of  great  impoitanoe— it  ii 
that  the  seyeral  anld  appear,  on  the  average,  in  the  following  order- 
first,  the  sulcus  pmcentralis  inferior  and  the  second  frontal  fonow; 
then  the  lower  portion  of  the  sulcus  prsscentralis  superior,  with  tk 
hasal  part  of  the  first  frontal  furrow ;  and  afterwards,  in  succesnoo,  ^ 
anterior  part  of  this  last  with  the  upper  part  of  the  sulcus  pnecentnlis 
superior;  next  the  sulcus  frontalis  medius;  and  lastly  the  salens 
frontalis  mesialis.  It  would  he  natural  to  suppose  that  tlus  order 
represents  the  relative  degrees  in  which  those  sulci  are  stamped  oiitbr 
structure  of  the  primate  hrain  generally ;  hut,  in  order  to  ascertain 
this,  the  question  of  the  homologues  of  these  several  furrows  in  tk 
simian  cerehrum  must  first  he  determined.  Dr.  Cunningham  goes  into 
a  most  careful  study  of  the  sulci  in  the  ape  cerehrum  from  Celms  np 
to  the  anthropoids,  and,  differing  from  some  of  his  most  eminent 
predecessors,  he  arrives  at  the  following  conclusions. 

The  sulcus  frontalis  inferior  in  man,  he  holds  (with  Gratiolet), 
corresponds  in  the  apes  with  what  Mingazzini  has  called  the  sulcus 
rectus,  which  already  appears  in  Cebus.  The  sulcus  prsecentraUs  inferior 
corresponds  to  the  sulcus  arcuatus  which  is  well  seen  in  Callithrix. 
The  sulcus  frontalis  primus  is  of  comparatively  late  origin,  and  is 
absent  in  some  of  the  lower  apes  ;  when  it  appears,  it  is  represented 
by  certain  shallow  furrows  which  lie  between  the  horizontal  part  of 
the  sulcus  arcuatus  and  the  mesial  border  of  the  hemisphere.  The 
hindermost  of  these,  Dr.  Cunningham  thinks  (so  far  agreeing  witli 
Ebcrstaller),  may  be  a  sulcus  praecentralis  superior.  Lastly,  the  solcQs 
frontalis  mesialis,  which,  in  man,  divides  the  superior  frontal  conTolo- 
tion  into  two,  does  not  appear  in  the  simian  cerebrum  at  all,  and  is  le^ 
strongly  marked  in  the  lower  than  in  the  higher  human  races.  Tbo^ 
the  ontogenetic  and  phylogenetic  evidences  agree  in  fixing  the  order 
of  importance  of  these  frontal  furrows. 

Another  alleged  homology  is  discussed  by  Dr.  Curmingham.  ^^ 
sulcus  fronto-orbitalis  has  been  regarded  as  representing  in  the  anthro- 
poids the  anterior  limb  of  the  fissure  of  Sylvius.  This  he  shows  to !» 
an  error,  arising  from  neglect  of  the  fact,  already  mentioned,  that 
there  is  no  frontal  and  no  orbital  operculum  in  the  anthropoids,  & 
portion  of  the  insula  in  them  being  exposed  on  the  surface  whi<^^ 
in  man  is  submerged.     There  is  no  anterior  Sylvian  limb  in  the 
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anthropoids;  the  fronto-orbital  sulcus  is  really  homologous  to  the 
anterior  limiting  sulcus  of  the  insula  in  the  human  brain. 

This  closes  my  imperfect  summary  of  Dr.  Cunningham's  investi- 
gations. The  Memoir  appears  to  me  to  show  eyer3rwhere  the  hand  of 
a  master.  It  exhibits,  in  addition  to  patient  and  laborious  research, 
and  extraordinary  learning  in  the  history  of  cerebral  study,  such 
originality,  penetration,  and  breadth  of  view  as,  in  my  opinion,  stamp 
it  as  one  of  the  most  important  scientific  Papers  ever  contributed  to 
our  Transactions. 

There  is  added  to  Dr.  Cunningham's  Memoir  a  chapter  by  Mr. 
Victor  Horsley.  Its  object  is  to  determine,  as  accurately  as  possible, 
the  local  relations  of  the  chief  fissures  and  gyri  in  the  brain  to  different 
portions  of  the  enveloping  cranium,  regard  being  had  to  variations 
arising  from  the  size  of  the  head,  from  age,  sex,  and  pressure  distor- 
tion. The  author  insists  on  the  importance  of  using  Dr.  Cunningham's 
mode  of  preparing  the  cerebrum  for  study,  and  on  the  necessity  of  the 
measurements  taken  being  not  absolute,  but  relative  to  a  general 
index.  He  proceeds  to  examine  from  his  point  of  view  the  topography 
of  the  cerebrum  as  a  whole,  that  of  the  fissures  which  separate  lobes, 
that  of  those  which  sub-divide  lobes,  and,  finally,  that  of  the  island  of 
Eeil.  Throughout  he  recognises  the  great  advance  in  our  knowledge 
of  the  brain  due  to  the  labours  of  Dr.  Cunningham,  from  none  of  whose 
conclusions  do  I  find  him  dissenting.  It  would  be  impossible  for  me 
in  the  present  address — even  if  I  were  competent  for  the  task,  to 
give  an  abridged  view  of  the  great  body  of  details  into  which  he 
necessarily  enters.  I  will  only  say  that  I  have  been  much  impressed 
by  the  evidences  to  be  found  in  his  contribution  to  the  Memoir,  of 
the  great  ability,  the  extensive  learning,  and  the  thorough  command 
of  his  subject,  which,  from  his  high  reputation,  it  would  be  natural  to 
expect. 

II. 

The  next  Memoir  of  which  I  have  to  speak  is  that  of  Dr.  Mahafly 
on  the  Flinders  Petrie  Papyri.  In  passing  from  Cerebral  Anatomy 
to  the  Liter®  Humaniores,  I  feel  myself  to  some  extent  on  firmer 
ground.  But,  though  I  was  led  in  past  years,  as  Librarian  of 
Trinity  College,  to  pay  attention  to  some  branches  of  Palaeography,  I 
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am  not  at  all  a  specialist  in  that  subject,  particnlarly  as  regards  wiitmgs 
on  Papyrus ;  and  in  giving  an  account  of  Dr.  Mahaffy's  labours,  I  can 
only  bring  to  bear  the  general  knowledge  and  habit  of  mind  which 
may  be  expected  in  an  ex-Professor  of  Greek,  and  which  may  be 
regarded  as  qualifying  him  for  judging  of  the  results  of  work  which 
he  does  not  wish  to  imply  that  he  could  himself  have  performed. 

Let  me  briefly  recall  to  you  the  circumstances  in  which  the 
investigation  was  undertaken,  lir.  Flinders  Petrie,  well  known  as  an 
Egyptologist  and  explorer,  discovered  in  the  desert  not  far  from 
Gurob  in  the  Fayyum,  a  cemetery  partly  of  the  Ptolemaic  period. 
Many  of  the  mummy-cases  in  the  tombs  of  this  cemetery  were  made 
of  layers  of  papyrus,  which  had  been  cut  or  torn  into  small  pieces  and 
glued  together  so  as  to  form  a  thick  carton.  Mr.  Petrie  saw  that  the 
pieces  of  papyrus  were  fragments  of  discarded  documents,  most  of 
tlicm  in  Greek.  To  separate  and  cleanse  them  was  a  difficult,  often 
an  impossible,  task.  Many  were  stained  or  worm-eaten  so  as  to  be 
illegible,  and  a  layer  of  chalk  or  lime  laid  over  the  papyri  ns  a  groand 
for  colouring  had,  in  most  cases,  destroyed  the  ink.  Mr.  Fetiie 
brought  home  a  large  number  of  texts  which  he  placed,  in  1890,  in  the 
hands  of  Dr.  Mahaffy  and  Mr.  Sayce  for  examination  and  decipher- 
ment, if  this  should  be  found  possible.  Those  scholars,  working 
under  great  difficulties,  separated  and  sorted  many  of  the  fragments, 
and  laboured,  not  without  success,  on  their  interpretation.  These 
form  the  subject  of  the  first  part  of  the  Memoir.  Afterwards,  on  his 
departure  to  Egypt  in  I^ovember  of  the  same  year,  Mr.  Petrie  left  with 
Dr.  Mahaffy  a  store  of  unseparated  fragments,  which  are  printe<I  and 
discussed  in  the  second  part  of  the  Memoir,  dated  1893.  In  dealing 
with  the  documents.  Dr.  Mahaffy  liberally  acknowledges  such  help  as  he 
received  from  his  colleagues  in  Trinity  College  ;  but  these  gentlemen 
would  be  the  first  to  recognise  that  the  work  was  essentially  his  own. 

Let  me  notice  the  several  elements  which  composed  this  remark- 
able find.  When  such  a  discovery  is  made,  we  of  course  ask,  first, 
whether  it  offers  to  us  any  literary  compositions  preserved  in  whole  or 
part ;  and  the  recovery  in  recent  years  of  several  orations  of  Hypereides, 
of  the  Aristotelian  noXtrcia  twv  'AOrjvaCtav,  and  .of  the  poems  of 
Herondas  has  awakened  keen  anticipation  of  similar  successes  to 
follow.  It  soon  appeared  that  among  the  Gurob  papyri  there  were 
several  containing  matter  of  this  kind.     There  was,  in  the  first  place, 
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«  considerable  portion  of  the  Antiope  of  Euripides — a  play  of  which 
we  had  previously  only  some  lines  preserved  through  ancient  quo- 
tations. There  were  long  passages  from  the  Fhado  and  the  Laches 
of  Plato.  There  was  also  an  imperfect  fragment  which  was  recognised 
as  coming  from  the  Xlth  Book  of  the  lliad^  differing  in  several 
particulars  from  the  received  text :  a  few  verses,  probably  from  H^esiod, 
and  some  very  brief  extracts  from  Epicharmus  and  Euripides,  bearing 
the  names  of  those  writers.  There  were,  besides,  one  or  two  par- 
tially defaced  dramatic  and  elegiac  pieces,  a  prose  discourse  on  good 
fellowship,  and  other  scraps — one  apparently  describing  the  funeral 
customs  of  different  nations — all  these  by  unknown  authors. 

It  is,  perhaps,  natural  to  estimate  at  first  too  highly  ancient 
fragments  thus  saved  from  the  wreck  of  so  much  of  the  literature 
of  the  Greeks.  But  it  must  be  the  impulse  of  anyone  possessed  with 
the  true  spirit  of  a  scholar,  when  such  relics  come  into  his  hands, 
without  too  nicely  considering  their  value,  to  try  to  ascertain  their 
meaning  and  trace  their  origin.  This  Dr.  Mahaffy  has  done  with 
conscientious  diligence,  and  has  effected  much  towards  their  correct 
editing  and  their  elucidation,  though,  from  the  mutilated  state  of 
many  of  the  fragments,  not  all  that  he  desired. 

These  classical  remains  do  not,  in  my  opinion,  with  one  exception 
— that,  namely,  of  the  Antiope — contribute  anything  important  to  our 
knowledge  of  the  ancient  texts.  We  were  aware  that  there  were 
discrepancies  in  the  early  copies  of  Homer,  as  is  shown,  for  example, 
by  Aristotle's  quotation  in  his  Folitict  of  the  words  trap  yap  c/ioi 
6ayaroSy  which  are  not. in  our  MSS.  But  I  think  there  are  internal 
indications  that  the  passage  from  Homer  in  the  papyri,  which  must 
have  been  a  favourite  one  with  physicians,  is  either  incorrectly  quoted 
from  memory,  or  more  probably  is  a  transcription,  in  which  the  copyist 
has  interpolated  verses  of  his  own.  I  certainly  cannot  regard  it  as 
affording  evidence  of  a  distinct  textual  tradition.^  As  to  the  passages 
of  Plato,  they  are  consolatory  as  showing  us  how  little  the  text  of  the 

'  Observe  cAoicv  and  tKotyro  at  the  ends  of  consecudve  Hnes,  which  would  be 
impossible,  and  voriffw  in  the  line  after  604,  where  it  is  plainly  out  of  place.  The 
corresponding  line  of  the  second  column  would  also  have  ended  with  evoijircr, 
and,  therefore,  if  a  copyist  had  the  two  columns  before  him,  parablepsy  would 
explain  the  error.  If  some  scholar  would  reconstruct  the  passage  according  to  the 
indications  of  the  papyrus,  we  should  see  whether  it  could  be  made  to  wear  a 
genuinely  Homeric  aspect  in  its  new  form. 


206  Boyal  Iri$h  Academy. 

thiid  century  b.o.  differed  from  that  of  the  moie  recent  ICSS.  Ab  Br. 
Ifahaffy  remarkB,  only  in  one  case  do  the  pap]^  confirm  the  con- 
jectoral  emendation  {rvv  for  rf)  of  a  modem  critic;  and  the  one 
different  reading  which  strikes  ns  as  forcihle,  and  which  might 
conceivably  have  emanated  from  euros  seeundae  of  Plato  himself,  u 
drSpcoro&uSi;  for  cvi^  in  the  Phado  as  an  epithet  of  the  Tulgar 
sort  of  courage.'  But,  apart  from  the  interest  of  haying  before  onr  eyes 
portions  of  Plato's  works,  transcribed  probably  within  a  hundred  yean 
of  his  death,  these  and  the  other  classical  fragments  have,  as  we  shall 
see,  a  real  and  great  value  when  regarded  from  another  point  of  riew. 

Before  passing  from  the  literary  remains,  I  must  not  omit  to 
specify  one  of  them,  the  treatment  of  which  required  and  elicited  the 
exercise  of  Dr.  Mahaffy's  sagacity  as  well  as  his  wide  acquaintance 
with  all  that  bears  on  the  history  of  Greek  literature.  This  was  s 
passage  which,  at  first  sight,  looked  as  if  it  was  a  portion  of  the  well- 
known  tract  of  the  Contest  of  Homer  and  Sestod.  The  tract  mentioiu 
the  Emperor  Hadrian,  and  on  this  might  have  been  founded  an 
argument  to  show  that  some  of  the  papyri  were  of  much  later  origin 
than  that  which  had  been  assigned  to  them.  But  Dr.  Mahaffy  was 
enabled,  using  researches  of  certain  recent  Continental  critics,  to  show 
that  the  tract  in  question  was  only  a  rifaeimento^  but  little  altered,  of 
a  much  older  treatise,  written,  most  probably,  by  Alkidamas  in  the 
fifth  century  b.c,  and  which  is  doubtless  the  source  of  the  passage  in 
the  papyri. 

Kext  after  literary  relics,  we  are  prompted  to  inquire  as  to 
materials  for  elucidating  the  general  history  of  the  times  of  the  early 
Ptolemies,  to  which,  as  we  shall  see,  these  documents  are  unquestion- 
ably to  be  referred.  Such  information  would  be  welcome,  for  onr 
regular  sources  for  the  period  are  more  than  commonly  scanty;  indeed, 
in  dealing  with  its  events,  as  Dr.  Mahaffy  says  in  his  Empire  of  ihe 
PtoJemieSy  **we  stumble  about  in  darkness  and  uncertainty."  l^ow, 
there  is  one  document  which  gives  some  account  of  contemporary 
public  transactions.  It  is  almost  certainly,  as  Dr.  Mahaffy  has  seen, 
a  letter  written  during  the  war  waged  by  Ptolemy  III.  (Euergetes) 
against  the  Syrian  King,  Seleucus  Eallinikos,  to  avenge  the  murder 

^  But  it  is  improbable  that  the  epithet  &r9p.  should  have  been  used  in  68  E  and 
introduced  again  in  69  B.  I  believe  e^Si}  to  be  the  right  reading  in  the  former 
place. 
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of  his  Bister,  just  before  the  great  expedition,  if  we  should  not  rather, 
with  Heeren,  call  it  the  great  "  foray,"  which  was  recorded  on  the 
marble  of  Adule.  The  letter  is  sent  home  by  some  one  serving  in  the 
campaign,  and  describes  the  capture  of  a  town  in  Cilicia,  and  the 
subsequent  entry  of  the  Egyptian  troops,  first  into  Seleukeia,  on  the 
Orontes,  and  afterwards  into  Antioch.  There  are  in  the  letter  some 
sentences  which  it  is  not  easy  to  understand ;  two  different  cities — 
Seleukeia — seem  to  be  mentioned  without  any  distinctive  addition  ta 
either  name,  and  there  is  reference  to  an  Epigenes,  who,  if  he  be  the 
same  who  appears  in  Folybius  as  an  officer  of  Seleucus  Eeraunos  and 
of  Antiochus  the  Great,  ought  to  have  been  on  the  Syrian  side,  while 
he  seems  to  have  been  on  the  Egyptian.  But,  on  the  whole,  there 
can,  I  think,  be  no  doubt  that  Dr.  Mahaffy  has  quite  correctly  in- 
terpreted the  passage,  which  accordingly,  in  his  later  historical 
volume,  he  has  been  able  to  use  as  contributing,  in  some  small  degree, 
to  our  knowledge  of  the  reign  of  Euergetes. 

Lastly,  in  Mr.  Petrie's  find,  comes  a  very  numerous  body  of  more 
or  less  fragmentary  documents  relating  to  private  or  official  business — 
wills,  contracts,  leases,  receipts,  taxing  accounts,  complaints  addressed 
to  the  authorities,  official  correspondence,  family  letters,  and  the  like. 
These  papers  have  to  do  with  the  everyday  affairs  of  the  Macedonian 
and  other  members  of  a  military  colony  which  had  been  settled  by 
Ptolemy  Philadelphus  in  the  Arsinoite  nome  on  land  probably  reclaimed 
from  Lake  Moeris.  We  really  know  nothing,  whatever  may  be 
conjectured,  as  to  the  exact  circumstances  and  influences  which  led  to 
the  formation  of  this  settlement.  But,  looking  through  Dr.  Mahaffy's 
eyes,  and  studying  with  him  these  business  documents,  we  do  really 
gain  a  considerable  insight  into  the  life  of  the  colonists,  the  trans- 
actions which  went  on  among  them,  and  their  relations  to  the  publio 
authoiities.  It  may  be  supposed  to  diminish  the  value  of  this  informa- 
tion that  it  relates  only  to  a  peculiar  and  specially  situated  part  of  the 
population  of  Egypt ;  but  I  think  that  we  may  safely  generalise,  at 
least  as  to  the  conduct  of  the  administration,  from  the  methods 
pursued  here  to  those  followed  in  dealing  with  the  whole  Egyptian 
people.  The  ideas  we  gather  from  these  papj^ri  quite  fall  in  with  the 
impressions  we  obtain  from  the  Revenue  Laws  of  Philadelphus,  since 
discovered,  as  to  the  bureaucratic  government  and  fiscal  system  of  the 
country  at  large. 
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There  ia  a  point  affecting  these  Onrob  documeiits  which  remains 
unexplained — When,  and  how,  did  they  become  araOable  as  vaste 
paper  for  the  purpose  of  the  coffin-makers  ?    Dr.  Mahaffy  has  a  theory 
to  uccount  for  this ;  indeed,  his  ingenuity  in  devising  explanations  of 
every  difficulty  which  arises  is  inexhaustible ;  and  I  confess  that  in 
reading,  not  this  memoir  only,  but  his  other  writings  also,  I  find 
myself  assuming  a  sceptical  attitude  by  way  of  safeguard  against  the 
temptation  to  accept,  as  representing  historical  facts,    his  plausible 
hypotheses  and  subtle  combinations.     It  is  just,  however,  to  add  that 
he  himself  often  regards  them  as  merely  tentative  and  provisionaL 
Remarking,  in  his  commentary  on  the  papyri,  that  all  these  documents 
belong  to  the  times  of  the  Second  and  Third  Ptolemies,  he  supposes  that 
this  was  due  to  the  disturbance  which  broke  out  in  the  later  yesirs  of 
Ptolemy  lY.     He  conjectures  that  the  settlers  lost  their  lands  in  the 
general  confusion  of  the  insurrection,  which  he  represents  as  having 
been  protracted  and  obstinate,  and  renc^wed  again  upon    the  accession 
of  Epiphaiies.     I  do  not  so  understand  Polybius ;  and  Br.  Mahaify,  in 
his  Empire  of  the  Ptolemies^  seems  to  have  altered  his  view  oi  tie 
matter.     The  revolt  was,  according  to  Polybius,  marked  by  mutual 
cruelty  and  treachery,  but  not  by  any  pitched  battle  or  siege  or  any- 
thing worthy  of  narration.     It  was  a  peasant  revolt,  as  Dr.  Mahatfy 
now  sees,  which  never  seriously  shook  the  State,  and  could  not  have  ^' 
manently  dispossessed  the  military  colonists.   No  mere  revolt — ^nothing 
short  of  a  successful  revolution— could  have  had  such  an  effect.    The 
disturbances  at  the  beginning  of  the  reign  of  Epiphanes  were  a  popu- 
lar rising  in  Alexandria,  not  against  the  royal  house,  but  in  its  vindi- 
cation and  defence  against  Agathocles  and  his  sister.    And,  in  fact, 
there  are  amongst   the    Petrie   documents  several  of  the   leign  of 
Epiphanes,  so  that  the  local  legal  registers  continued  to  be  maintained. 

Now,  if  there  is  really  no  reason  for  believing  in  a  "  catastrophe" 
which  dispossessed  the  military  grantees,  to  what  conclusion  are  we 
led  ?  The  wills,  contracts,  and  other  documents  found  here  were  no 
doubt  cleared  out  of  official  shelves  or  lockers,  possibly  at  one  time; 
and,  if  they  had  been  chronologically  arranged,  those  of  a  single  period 
would  naturally  enough  be  used  by  one  set  of  coffin-makers.  But  is 
it  conceivable  that  the  copies  of  wills  in  a  public  registry  office  (to 
speak  of  no  other  documents)  should  have  been  treated  as  waste  paper 
until   a  very  long  period  had  elapsed    since   they  were  recorded, 
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especially  oonsidering  how  sharply  fhe  bureaucracy  looked  after  taxa- 
tion, which  is  necessarily  associated  with  property  ?  And  is  it  not 
possible  that  at  that  late  date  other  materials,  not  of  the  same  nature — 
for  example,  some  literary  papers — may  haye  got  mixed  with  business 
documents  of  the  time  of  the  Second  and  Third  Ptolemies  ?  I  do  not 
assert  that  this  happened  at  Ourob ;  only  that  it  is  not  a  conclusive 
argument  that,  because  classical  texts  are  found  mixed  with  the 
official  papers,  they  cannot  be  younger  than  220  b.c.  The  antiquity 
of  any  piece  must,  in  the  absence  of  a  date,  be  judged  by  the  character 
of  the  writing. 

This  brings  me  to  what  I  consider  the  greatest  value  which 
attaches  to  Mr  Petrie's  discovery — I  mean  its  bearing  on  Palaeography. 
To  see  what  an  important  contribution  it  has  made  to  our  knowledge 
in  this  branch  of  study,  it  is  only  necessary  to  look  into  the  excellent 
little  book  on  Greek  and  Latin  Palaeography  recently  published  by  the 
principal  Librarian  of  the  British  Museum.  We  have,  in  this  Gurob 
find,  a  large  body  of  dated  documents  of  the  third  century  b.o. 
There  are  wills  of  the  years  237,  235,  and  224  b.c;  the  oldest 
fragment — merely  a  scrap  of  text — ^belongs  to  268  before  our  era. 
There  are  in  the  libraries  of  the  world  only  a  few  Greek  Papyri  of 
equal  antiquity,  such  as  the  Imprecation  of  Artemisia  at  Vienna ;  so 
that  this  find  gives  us  almost  the  entire  representation  which  we 
possess  of  the  earliest  stage  of  Greek  writing  other  than  sculptured 
inscriptions.  It  is,  indeed,  the  study  of  the  specimens  handled  by 
Dr.  Mahaffy,  that  has  led  to  the  acknowledgment  of  the  great,  though 
not  equal,  antiquity  of  some  papyri  in  the  several  European  collections, 
which  had  been  formerly  assigned  to  later  periods.  We  find  in  these 
Ourob  remains,  as  elsewhere,  two  different  kinds  of  writing.  There 
is,  first,  the  formal  literary  hand,  ordinarily  used  by  professional 
scribes  in  preparing  books  for  the  market,  though  sometimes  employed 
for  ordinary  uses;  and,  secondly,  the  cursive  hand,  generally  applied 
to  every-day  purposes,  but  occasionally  used  for  literary  ends  by 
scholars  or  other  persons  not  writing  for  the  book  trade.  Of  the 
former,  the  fragment  of  the  Fhado  of  Plato  is  a  beautiful  example, 
and  that  of  the  Antiopa  one  nearly,  though  not  quite,  as  good ;  and 
the  character  of  the  letters  used  in  them  is  believed,  by  the  best  judges, 
to  prove  their  early  Ptolemaic  origin.  Of  the  second  kind  of  writing 
the  business  documents  afford  abundant    specimens.    Now,   on    a 
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general  surrey  of  these  materials,  one  broad  general  cenclnsion  forces 
itself  upon  tib — ^namely  this — ^the  hand-writings,  whether  the  Ixteraiy 
or  the  less  formal,  show  so  much  facility,  boldness,  and  variety  that 
plainly  the  practice  of  writing  was  quite  common  and  habitosL 
Further,  the  styles  are  so  confirmed — they  bear,  as  has  been  said,  so 
plainly  on  their  face  the  stamp  of  matured  development  that  they 
cannot  differ  much  from  those  of  the  fifth  century  B.C. ;  so  that,  as 
Dr.  Afahaffy  Bay8,  Euripides  and  even  Aeschylus  wrote  down  their 
plays  with  the  same  ease  of  penmanship  as  Shakspeare.  But  we  are 
thus  carried  still  farther  back,  and  the  irresistible  conclusion  is  that 
the  ordinary  use  of  writing,  as  distinguished  from  inscriptions  on 
stone  or  metal,  was  very  much  older  in  Ghreece  than  has  been 
commonly  supposed. 

I  haye  only  been  able  to  touch  some  of  the  leading  points  in  Dr. 
Muhaffy's  Memoir ;  his  careful  and  elaborate  treatment  of  details  must 
be  directly  studied  in  order  to  be  duly  appreciated.  If  any  of  mj 
hearers  has  doubts  as  to  the  great  difficulty  of  the  task  he  undertook, 
I  will  respectfully  invite  him  to  try  his  powers  on  the  excellent 
reproductions  of  the  papyri  by  the  Autotype  Company.  The  Memoir 
is  an  admirable  piece  of  work,  well  deserving  of  being  crowned 
by  the  Academy.  In  saying  so,  I  only  add  my  less  competent 
testimony  to  that  of  some  of  the  best  European  Grsecists  and  Egyp- 
tologists. An  eminent  worker  in  the  same  field  has  reminded  us, 
*'  prima  tentamina  in  re  non  bene  perspecta  optima  esse,  si  mediotri- 
tatem  attingant.*'  In  my  judgment,  Dr.  Mahaffy  has  gone  far 
beyond  mediocrity :  he  has  attained  excellence.  He  has  fully 
recognised  the  liberality  of  our  Council  which  enabled  him  to  publish 
promptly,  and  in  fitting  form  and  extent,  the  results  of  his  labours. 
But,  on  our  side,  acknowledgments  are  due  to  him  for  having 
contributed  to  our  Transactions  a  Memoir  which  possesses  so  much 
interest  for  scholars,  and  has  so  largely  attracted  the  attention  of  the 
learned  world. 

III. 

The  third  Memoir  of  which  I  have  to  speak  is  that  of  Professor 
Haddon  on  "The  Decorative  Art  of  British  New  Guinea."  Savage 
art  has  only  in  recent  times  been  the  subject  of  systematic  investiga- 
tion ;  and  many  persons  may  be  unaware  that  there  is  in  existence 
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anything  that  deserves  the  name.  Bnt  human  nature  is  everywhere 
and  at  all  times  fundamentally  the  same ;  and  even  in  very  low  stages 
of  social  progress  the  aesthetic  craving  shows  itself.  The  savage  is 
rarely  satisfied  with  mere  utility  in  the  articles  he  uses ;  he  aims  at 
heauty  according  to  his  ideas  of  it.  It  is  true  that,  in  general,  he  does 
not  represent  ohjects  in  a  purely  disinterested  way,  nor  does  he 
idealise  ;  his  art  is  for  the  most  part  limited  to  the  ornamentation  of 
his  arms  and  implements,  and  to  some  extent  of  the  human  person. 
The  character  of  these  early  efforts  will  be  conditioned  by  various 
circumstances.  It  will  be  dependent  on  the  development  of  crafts, 
and  the  consequent  multiplicity  and  variety,  as  well  as  the  nature,  of 
the  tools  at  the  artist's  command,  and  also  on  the  materials  on  which 
he  operates ;  and  when  he  uses  colour,  on  his  resources  in  pigments. 
Again,  his  art  will  be  affected  by  religion,  by  the  sacred  figures, 
emblems,  or  instruments  to  be  wrought  or  adorned.  And  the  designs 
introduced  will  depend  on  the  whole  environment  of  the  worker,  on 
the  character  of  the  region  in  which  he  lives,  and  especially  its  fauna 
and  flora.  But  it  must  not  be  assumed  that  everything  which  is 
familiar  to  the  artist  will  be  delineated.  In  some  districts  of  New 
Guinea  where  animals  abound  they  are  scarcely  ever  represented; 
whilst  in  others  a  large  number  of  forms  are  depicted.  A  ground  for 
this  diversity  has  been  sought  in  the  institutions  of  the  several  regions, 
particularly  in  the  presence  or  absence  of  Totemism  ;  but  whilst  these 
probably  have  some  effect,  there  are  doubtless  deep-seated  reasons  in 
the  psychological  features  of  the  different  races  which  are  too  subtle 
to  be  traced.  It  is  observed  by  Mr.  Haddon  that  the  abundance  and 
richness  of  art  is  conditioned  also  by  the  material  prosperity  of  the  tribe. 
''A  poor,  miserable  people  has  a  poor,  miserable  art."  A  certain 
freedom  from  the  cares  of  life  is  necessary  for  aesthetic  culture.  Where 
it  flourishes  in  New  Guinea,  food  is  abundant,  and  men  are  well 
nourished ;  consequently  vitality  and  energy  abound.  But  even  when 
material  conditions  are  favourable,  the  spiritual  faculty  may  be 
deficient.  This  is  true  of  advanced  races,  and  it  is  no  less  true  of 
those  which  have  lagged  behind  in  the  march  of  evolution. 

In  the  study  of  the  entire  subject  we  are  confronted  by  a  special 
difficulty.  It  is  often  impossible  from  the  vague  indications  in 
museums  to  ascertain  accurately  where  a  given  object  has  been  made ; 
though  the  place  where  it  was  bought  may  be  known,  it  may  have 
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been  produced  elsewhere.  There  is,  however,  a  circnmBtance  which 
attenuates  in  some  degree  thia  difficulty — ^namely,  the  rigid  conserrat- 
iam  of  these  retarded  races,  and  the  consequent  fixity  in  the  native 
art  of  each  centre.  '*  Patterns,"  as  Mr.  Haddon  says,  "  have  a  wonder- 
ful vitality/'  and  hence  the  locality  may,  in  general,  be  safely  inferred 
from  the  particular  features  of  the  work.  This,  hovrever,  is  in  torn 
liable  to  limitation  ;  for  certain  simple  patterns  are  found,  not  only  in 
the  different  regions  of  New  Guinea,  but  in  various  parts  of  the  world, 
and  the  migrations  of  tribes  may  carry  a  form  of  art  to  a  place  which 
was  not  its  native  home.  A  case  has  even  been  found  in  which  a  kind 
of  ornamentation  previously  unknown  was  introduced  into  one  of  the 
Torres  Straits  islands  by  a  single  native  of  a  remote  place  who  was 
shipwrecked  on  the  coast.  Such  a  fact  shows  that  the  conservatism  of 
which  I  have  spoken  is  not  absolute ;  and  the  possibility  of  innovations 
is  increased  by  the  improved  communication  between  districts  which 
is  now  available,  and  by  the  contact  of  the  natiyes  with  whites  who 
visit  their  shores. 

Examining  the  coast  of  British  Kew  Guinea,  Mr.  Haddon  finds,  in 
moving  eastward  along  it,  five  successive  districts,  each  of  which  appears 
to  be  characterised  by  a  particular  style  of  ornamental  design.  (There 
is  a  sixth  district  on  the  north-east  side  of  the  island,  but  scarcely  any- 
thing is  known  respecting  it.)  Let  me  indicate  these  in  the  most 
general  way.  There  is,  first,  the  district  facing  Torres  Straits,  to  which 
the  islanders  of  the  straits  give  the  name  of  Daudai.  Here  the  pre- 
valent feature  is  straight  and  angled  lines — ^the  fundamental  pattern 
being  a  zigzag  between  two  parallel  lines,  which  sometimes  results  in 
producing  triangles  or  diamonds,  and,  by  the  rounding  of  the  zigzagSi 
semicircular  forms.  Animals  are  often  represented,  but  always 
individually,  not  drawn  in  linear  series,  or  grouped  so  as  to  tell  a 
story.  The  forms,  most  commonly  marine,  are  drawn  with  a  fair 
amount  of  accuracy;  and  there  are  sometimes  little  touches  which 
afford  evidence  of  keen  observation ;  the  zoomorphs  never  degenerate 
into  conventional  patterns.     Vegetable  forms  are  rare. 

Next  follows  the  district  about  the  delta  of  the  Ely  liver.  Here 
we  have  a  free  treatment  of  curved  lines  and  spirals ;  also  leaf  designfl ; 
and,  along  with  these,  great  skill  in  stone-carving. 

Thirdly,  comes  the  district  bordering  on,  and  behind,  the  Papuan 
gulf,  from  the  delta  of  the  Aird  river  to  Cape  Possession,  marked  by 
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circular  spires  which  tend  to  pass  into  the  square  variety,  and  by  th& 
deTelopment  of  the  meander  pattern.  Wooden  belts  are  characteristic 
of  the  district,  and  the  prevailing  ornaments  on  them  are  conven- 
tionalised derivatives  of  human  faces. 

The  fourth,  which  Mr.  Haddon  calls  the  Central  district,  is  an 
extensive  strip  of  territory,  stretching  from  Cape  Possession  to  Mullan's 
Harbour,  and  occupied  by  a  variety  of  tribes.  This  division  of  the 
country  is  longest  and  best  known,  containing  Port  Moresby,  the  seat 
of  government.  It  is  marked  by  the  prevalence  of  panels,  which 
shows  itself  not  only  in  the  ornamentation  of  objects,  but  also  in 
tattooing,  which  is  largely  practised  by  the  women.  The  absence  of 
human,  and,  in  general,  of  animal,  figures  is  a  noticeable  feature  in  the 
art  of  this  region. 

Fifthly,  there  is  the  Massim  district,  comprising  the  remainder  of 
the  south  coast  and  the  South-Eastem  Archipelago,  including  the 
Louisiade,  D'Entrecasteaux,  and  Trobriand  groups  of  islands.  Here 
curved  lines  abound ;  scrolls,  spirals,  loopcoils,  and  the  guilloche  are 
everywhere.  Animal  forms,  which  were  not  found  in  the  Central 
district,  reappear  in  this,  the  bird  motif  predominating.  The  art  i& 
on  a  higher  plane  as  regards  technique  than  in  other  districts;  and 
there  is  a  feeling  for  symmetry  and  a  talent  for  adapting  ornament  to- 
material  which  are  not  elsewhere  seen  in  the  same  degree. 

If  we  look  at  the  inhabitants  of  these  several  districts  from  the 
Ethnological  point  of  view,  we  shall  be  led  to  regard  those  toward  the 
west  of  the  Protectorate,  whether  on  the  mainland  or  in  the  islands, 
from  Daudai  to  somewhere  about  Cape  Possession,  as  Papuans,  belong- 
ing to  a  race  dark  in  colour,  with  frizzly  hair,  dolicocephalic,  and 
rather  small  in  stature.  Notwithstanding  these  common  physical  char- 
acters, there  are  great  diversities  amongst  the  tribes,  but,  as  a  whole, 
they  appear  to  be  the  aborigines  of  New  Guinea.  From  Cape  Posses- 
sion to  the  furthest  of  the  Louisiades,  we  fhd,  mixed  with  Papuans  in 
different  degrees  in  different  localities,  what  seems  to  be  an  immigrant 
population,  more  light-coloured  than  the  Papuans.  These  people  are 
sometimes  spoken  of  as  Malayans  or  Malayo-Polynesians ;  Mr.  Haddon 
prefers  to  call  them  Melanesians,  which  implies  their  origin  from  the 
chain  of  islands  off  the  east  of  New  Guinea,  extending  to  New 
Caledonia.  He  believes,  however,  in  a  more  complex  mixture  than 
that  of  two  races  only.    It  is  thought  that  Maiva,  in  the  Central 
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district,  is  the  extreme  point  reached  by  the  Melanewiwi  eettleiiB.  Ho v 
far  the  artistic  characteristics  of  the  several  districts  along  the  ooart 
are  to  be  explained  by  racial  origin  is,  I  think,  a  question  too  complex 
for  solution,  at  least  in  the  present  state  of  onr  knowledge. 

Two  notable  facts  may  be  mentioned  respecting  the  art  of  the 
entire  Protectorate — (1)  picture-writing  is  unknown,  and  (2)  celestial 
objects  are  not  represented;  it  appears  to  be  at  a  later  stage  of 
development  that  the  heaTenly  bodies  become  interesting. 

Mr.  Haddon's  memoir  is  not  merely  a  monograph  on  the  art  of  Uie 
tribes  of  the  Protectorate ;  it  is  also  a  study  of  their  character  and 
condition  from  the  anthropological  and  sociological  points  of  view. 
The  treatment  of  their  art,  indeed,  leads  naturally,  in  many  instaTiceB, 
to  a  description  of  their  customs.  Thus,  d  propos  of  the  instroment 
commonly  known  as  the  buU-roarer,^  he  gives  an  account  of  their 
remarkable  mysteries  and  forms  of  initiation,  which  remind  ns  ol 
the  more  celebrated  (heelL  institution,  and  recall  Virgil's  ''procul,  o 
prooul  este  profani."  And,  in  connexion  with  the  masks  which  some 
of  the  natives  adorn  so  elaborately,  he  describes  the  ceremonial  dances 
in  which  this  singular  costume  is  worn. 

Speaking  of  these  populations  generally,  we  may  say  that  they 
are  in  the  fctishistio  state,  in  which,  with  religions  of  that  type, 
co-exists  the  lax  form  of  political  organization  which  usually  accom- 
panies them,  where  personal  qualities  —  ability,  experience,  and 
supposed  supernatural  powers — are  the  foundation  of  ascendancy,  and 
hereditary  chieftainship  is  unknown  or  is  found  only  in  rudimentary 
form.  We  must  not,  however,  conceive  of  them  as  representing  the 
primitive  man.  They  stand,  as  Mr.  Haddon  says,  on  a  very  low 
rung  of  the  ladder  of  civilization,  but  not  by  any  means  on  the 
lowest.  Kot  only  is  agriculture  practised  among  them,  but  the 
potter's  art  is  carried  on  to  a  large  extent,  especially  by  the 
women,  and  fleets  of  canoes  are  equipped  to  carry  its  products  along 
the  shore  to  distant  places,  where  they  are  exchanged  for  sago. 
The  tribes  which  are  warlike  in  their  habits  are  those  which 
are  most  energetic  and  contain  the  finest  men ;  and  our  just  horror 
of  cannibalism  must  not  hide  from  us  the  fact  that  those  who  have 
this  shocking  practice  amongst  them  are  often,  perhaps  generally, 

>  On  this  infltrument  see  Mr.  Andrew  Lang*8  interesting  volume,   *'  Cuitom 
and  Myth." 
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among  the  most  enterprising  and  intelligent,  and  even  among  the 
foremost  in  art.  It  appears  to  be  certain  that,  at  least  in  recent  timea, 
oaimibalism  has  not  been  caused  by  a  deficiency  of  ordinary  food.  It 
might  be  supposed  that  it  arose  from  a  sentiment  of  sayage  triumph 
oyer  an  enemy ;  and  there  is  a  passage  in  the  "  Iliad"  where  such  a 
feeling  seems  to  show  itself  as  a  suryiyal,  where  Zeus  says  to  Hera 
that  the  only  way  in  which  she  oould  satiate  her  rage  against  Friam 
and  the  Trojans  would  be  by  eating  them  raw.  But  according 
to  Mr.  Haddon,  it  is  connected  with  the  idea  that  by  deyouring 
your  enemy  you  make  yourself  possessor  of  his  fighting  qualities. 
Only  some  of  the  New  Guinea  tribes  are  caimibals;  others  ait 
reyolted  by  the  practice.  And  this  is  a  case  of  a  general  fact  which 
is  yery  striking — namely,  that  there  are  remarkable  yarieties,  within 
yery  limited  areas,  in  manners  and  in  the  state  of  social  deyelopment. 
Tbe  tribes  in  many  cases,  without  being  hostile,  haye  little  or  no 
communication  with  each  other,  and  do  not  readily  adopt  eaob 
other's  customs  or  learn  each  other's  arts.  Headers  of  Max  Miiller't 
Lectures  will  remember  how  he  brings  out  the  fact  of  the  multiplicity 
of  different  languages  spoken  by  neighbouring  tribes,  some  of  them 
insignificant  in  number.^  The  same  thing  is  obseryed  in  New  Ouineay 
and  not  with  respect  to  language  only,  but  to  their  manners  and  arta 
in  general,  in  which  they  rarely  borrow  from  without,  but  adhere, 
as  I  haye  already  said,  to  their  local  traditions. 

The  yiew  of  sayage  life  presented  to  us  discloses  a  scene  yery 
different  from  that  composed  by  the  imagination  of  Bousseau  and 
his  school.  Peace  and  harmony  do  not  preyail ;  the  terrible  saying, 
Soma  homtni  Iujhu,  is  often  exemplified.  We  read  of  tribes  eztermi» 
nated,  or  driyen  from  their  homes  and  reduced  to  the  condition  of 
yagrants,  by  the  attacks  of  their  enemies;  and  there  is  amongst 
entire  populations  a  dreadful  sense  of  insecurity  arising  from  the 
recurrent  yisits  of  head-hunters.  Tet  the  people  haye  many  amiable 
traits ;  they  are  most  affectionate  to  their  children ;  they  often  exhibit 
a  marked  respect  for  their  parents  and  the  aged  generally;'  and  they 
respond  by  gratitude  and  goodwill  to  efforts  for  their  good,  as  is 
eminently  shown  by  the  immense  influence  and  popularity  in  the 

^  FiiBt  Series,  Lect.  II. 

*8ee  Chabnen  and  Qill:  ''Work  and  Adyenture  in  New  Guinea,"  pp.  113 
and  243. 
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whole  eonntiy  acquired  by  the  kindly  and  protecttre  action  of  the 
well-known  missionary,  Chalmers. 

No  summary  which  I  could  offer  would  give  an  adequate  idea  of 
the  wonderfully  copious  body  of  materials  which  Mr.  Haddon  has 
brought  together  for  the  illustration  of  his  subject  from  e^erj  avafl- 
aUe  source — ^from  British  and  Continental  museums,  and  printed 
books  or  essays.  To  appreciate  the  extent  and  accuracy  of  his  studies 
it  would  be  necessary  to  go  carefully  through  his  Memoir,  and  I  can 
assure  you  that  in  so  doing  you  will  reap  both  pleasure  and  profit* 
He  has  produced  an  excellent  study  of  a  comparatively  new  subject, 
and  has  shown  a  philosophic  spirit  and  much  sagacity  in  handling  it ; 
and  his  work  well  deserves  to  take  its  place  beside  the  other  notable 
Memoirs  which  we  have  honoured  with  the  academic  laureL 

And  now,  having  completed  the  agreeable  task  of  reviewing — I 
hope  with  due  appreciation — ^these  selected  products  of  the  intellectoal 
activity  of  our  body,  I  have  an  equally  pleasing  duty  of  a  more  per- 
sonal nature  to  discharge.  At  the  next  meeting  I  shall  Tacate  the 
Presidential  Chair,  and  shall  ask  mj  successor  to  take  it  in  my  stead. 
I  cannot  do  so  without  first  returning — as  I  now  beg  to  do— my  hearty 
thanks  to  the  Academy  for  the  cordial  support  I  have  received  in  the 
performance  of  my  duties  from  all  our  members,  and  in  particular  from 
the  council  and  officers.  And  I  should  certainly  do  less  than  justice 
if  I  did  not  express  my  special  obligations  to  the  Secretary  of  the 
Academy  for  his  over-ready  co-operation  and  aid.  I  have  had 
frequent  occasion  to  appeal  to  his  accurate  knowledge  of  the  hiatoiy 
and  traditions  of  the  Academy,  and  he  has  always  most  liberally 
placed  that  knowledge  at  my  disposal,  and  has  often  guided  my  actzon 
by  his  judicious  counsels.  Of  his  services  as  editor  of  our  **  Trans- 
actions" and  *<  Proceedings,"  in  bringing  them  out  promptly  and  in 
attractive  form,  it  is  scarcely  possible  to  speak  too  highly. 

I  will  add  only  a  few  words  respecting  the  general  position  and 
prospects  of  the  Academy.  I  do  not  think  that  in  recent  years  thero 
has  been  any  diminution  of  the  activity  of  our  members  in  the  several 
fields  we  profess  to  cultivate.  The  large  attendance  at  our  meetings 
has  shown  the  interest  taken  in  our  work.  In  entering  on  the  Chair 
I  expressed  the  hope  that  whilst  mathematics  would  not  lose  their 
place  amongst  us,  the  physico-chemical  and  biological  scienoes  would 
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come  prominently  forward  during  my  term  of  office.  With  respect  to 
at  least  the  latter  hranch  this  hope  has  been  amply  fulfilled,  and  I 
trost  the  impulse  already  given  will  be  maintained.  A  new  series 
of  investigations  into  the  anthropology  and  social  condition  of  the 
inhabitants  of  the  more  remote  and  less  advanced  districts  of  our 
island  has  been  commenced,  which  is  sure  in  the  future  to  lead  to 
important  results.  Several  of  our  national  monuments  have  been  more 
thoroughly  explored  and  more  accurately  described  than  ever  before ; 
and  something  has  been  done  towards  increasing  the  number  of  the 
ancient  structures  which  have  been  taken  nnder  the  care  of  the 
public,  and  will  thus  be  saved  from  the  consequences  of  violence  or 
neglect.  A  steady  effort  has  been  made  towards  obtaining  a  more 
complete  and  effective  exhibition  of  the  treasures  of  our  collection  in 
the  Museum  of  Science  and  Art.  The  edition  of  the  Annals  pf  Ulster 
IB  within  measurable  distance  of  completion.  The  preparation  of  the 
Book  of  Armagh  for  publication  is  well  advanced ;  the  Gospels,  I  was 
some  time  since  informed,  will  be  in  type  before  the  close  of  my  presi- 
dency, and  the  entire  printing  is  expected  to  be  completed  within  the 
present  year.  The  greatest  of  our  enterprises  in  the  field  of  Celtic  litera- 
ture— namely,  the  Irish  Dictionary— continues  to  make  progress ;  but  it 
has  been  retarded  by  the  limitation  of  our  resources.  A  communica- 
tion was  made  to  me  just  before  my  election  as  President  respecting 
a  handsome  contribution  to  our  funds,  in  the  shape  of  a  sum  left 
on  trust  to  be  devoted  to  this  work,  but  the  Academy  has  not 
received  the  gift.  The  exact  nature  of  the  communication,  and  the 
subsequent  circumstances  arising  out  of  it,  ought,  of  course,  to  be 
made  known  to  the  Council,  and  it  will  be  my  duty,  before  the  end 
of  my  official  term,  to  submit  a  statement  of  the  facts  to  that  body, 
with  which  will  €hen  rest  the  determination  of  the  action  to  be  taken 
in  relation  to  the  matter. 

Within  our  house  we  have  now  collected  portraits  of  many 
distinguished  men  who  have  sat  in  the  Chair  which  I  less  worthily 
occupy.  To  speak  only  of  those  whom  I  have  known  in  the  course 
of  my  Academic  experience — Hamilton,  Eobinson,  Todd,  Graves, 
Kane,  Ferguson,  Haughton,  and  Beeves  now  look  down  upon  us 
from  our  walls.  On  those  who  will  come  after  us  the  pictured 
presence  of  these  intellectual  ancestors  must  have  an  elevating  and 
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impiring  influenoe.  There  are  others  I  would  gladly  eee  repreflented 
in  the  group ;  and  I  commend  to  my  fellow»Aeadcm  iciana  the  dntj 
of  thus  perpetuating  amongst  us  the  memory  of  Humphrey  Uojd,  of 
Jellett,  and  of  Stokes. 

There  is  a  fine  poem  of  Schiller's,  wellt  though  somewhat  fieely, 
translated  by  our  own  Clarence  Mangan,  in  which,  speaking  to  iiii 
fellow-countrymen  at  a  time  when  Oermany  stood  in  seTeral  respeeti 
below  the  neighbouring  nations,  the  poet  owns  this  inferiority ;  wi 
have  not,  he  says,  the  material  resources  or  the  bosy  life  of  con* 
merce,  which  others  can  boast ;  but  there  are  things,  he  adds,  wMeh 
console  us  for  our  deficiencies — 

**  Our  hearti 
Are  still  the  home  of  Scienee  and  the  Azti, 
And  glow  and  gladden  in  the  light  they  gire." 

That  is  the  hope  I  cherish  for  Irelandi  that,  though  inaterial  wealth 
maybe  denied  her,  she  may  be  rich  in  the  things  of  the  mind,  thattbi 
bright  intellect  and  the  fine  feeling  of  our  people,  duly  cultivated  and 
directed  aright,  may  win  back  the  early  reputation  of  our  countiy  m 
a  dwelling-place  of  peaceful  study,  and  a  centre  of  beneficent  influenfie. 
And  with  this  I  join  the  further  and  kindred  hope  that  this  Acadesji 
retaining  its  position  as  one  of  the  foremost  of  Irish  institutions,  jomj 
long  continue  to  be  a  home  of  high  thought  and  graceful  cultore, 
where  our  successors  will  meet  in  friendly  union,  as  we  haye  done,  to 
study,  according  to  the  three-fold  design  of  our  foundation,  thetnitlu 
of  Science,  the  treasures  of  Literature,  and  the  memorials  of  tk 
past. 

At  the  conclusion  of  the  President's  Address,  His  Ezcellency  tk 
Lord  Lieutenant  said — 

Mr.  President  and  gentlemen,  I  rise  with  some  diffidence  and  vitii 
many  mlBgivings  to  perform  a  duty  which  I  believe  is  conferred  on 
me  by  reason  of  the  fact  that,  owing  to  the  official  position  which  I 
have  the  honour  to  hold,  I  am  Visitor  to  this  distinguished  Acsdemj. 
I  have  been  requested  to  move  a  resolution  in  the  following  words:— 
"  That  the  best  thanks  of  this  Academy  are  hereby  given 
to  the  President  for  his  address." 

Now,  gentlemen,  it  would  be  obviousiy  futile  on  my  psit  to 
attempt  to  lead  you  into  a  discussion  on  the  personal  merits  of  our 
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diBtingaiBhed  President,  edpecially  in  his  presence.  I  might,  of  course, 
remark  that  everyone  in  this  room  wonld  be  better  qualified  than  I 
am,  by  long  personal  acquaintance  with  that  distinguished  man,  to 
enlarge  on  his  great  abilities,  and  on  the  services  which  he  has  con- 
ferred on  his  country.  But,  although  that  may  be  so,  it  must  be 
remembered  that  Dr.  Ingram's  reputation  is  world-wide.  It  is  not 
necessary  to  have  been  a  native  or  an  inhabitant  of  Dublin  or  of 
Ireland  in  order  to  thoroughly  realise  what  his  qualifications  are  to 
enlist  your  admiration  and  your  gratitude. 

I  may,  perhaps,  be  allowed  to  remark  very  briefly  on  the  admirable 
address  which  the  President  has  delivered.  He  has,  in  his  exhaustive 
remarks,  referred  to  three  different  works  of  very  eminent  gentlemen, 
professors  in  Dublin,  and  there  is  very  little  left  for  me  to  add  on 
these  subjects,  even  if  I  were  qualified  to  say  anything  on  them. 
With  regard  to  the  first,  that  of  Professor  Cunningham,  which  deals 
with  the  subject  of  the  anatomy  of  the  cerebrum,  for  obvious  physical 
reasons  I  am  less  interested  in  that  subject  than  all  of  you  distin- 
guished gentlemen  here  present.  With  regard  to  the  second  subject — 
viz.  the  memoir  written  by  Dr.  Mahaffy  on  the  Flinders-Petrie 
Papyri — a  subject  in  which  he  has  been  such  an  energetic  discoverer 
— ^there  is  only  one  remark  I  should  like  to  make,  and  that  is  with 
reference  to  a  sentence  in  the  President's  address,  where  he  said  :^ 

"  On  a  general  survey  of  these  materials  one  broad  general  con- 
clusion forces  itself  upon  us — ^namely  this,  the  handwritings,  whether 
the  literary  or  the  less  formal,  show  so  much  facility,  boldness,  and 
variety  that  plainly  the  practice  of  writing  was  quite  common  and 
habitual." 

Now,  gentlemen,  the  President  said  something  about  the  ingenuity 
of  Dr.  Mahaffy's  conjectures  on  various  points  which  he  discusses 
in  his  paper,  but  if  Dr.  Mahaffy  or  anyone  else  is  bold  enough  to 
endeavour  to  arrive  at  any  sound  conclusion  on  the  subject  of  hand- 
writing by  the  fact  that  the  '*  practice  of  handwriting  is  common  and 
habitual,"  I  can  only  say  that,  from  my  own  experience,  the  merits 
of  the  handwritings  of  our  fellow-men  of  the  present  day  are  in  the 
exact  inverse  ratio  to  the  amount  of  the  practice  in  writing  which 
they  have  had.  If  I  had  thought  the  subject  was  going  to  be  dis- 
cussed I  think  I  could  have  brought  here  various  specimens  of  letters 
which  I  have  had  the  honour  to  receive  within  the  last  few  weeks 
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which  would  piuzle  eyen  Dr.  ICahaffy  as  to  their  origin  and  the  dale 
of  their  execution* 

I  pass  on  from  that  to  what  after  all  is  at  the  present  moment  of 
the  greatest  interest  to  us.  There  is  an  amari  aliquid  which  wt 
must  all  feel  in  passing  a  vote  of  thanks  to  our  distinguished  Fresi- 
denti  hecause,  as  he  has  told  us,  within  a  very  few  dajs  he  is  about 
to  resign  the  presidential  chair  which  he  has  adorned,  and  to  ask  a 
successor  to  fill  his  place.  Again,  I  say,  that  probably  no  one  is  leu 
qualified  here  than  I  am  to  properly  enumerate  the  Tarious  aerricei 
for  which  this  Academy  has  to  thank  its  distinguished  President ;  bat 
I  do  hope  he  will  allow  me  to  express  my  deep  and  sincere  regrrt 
that  we  are  about  to  lose  him  as  President  of  the  Irish  Academy. 

The  President  then  passed  on  to  some  remarks  on  the  subjeet 
.of  the  general  position  and  prospects  of  the  Academy ;  and  I  think 
we  may  all  say  that,  coming  from  so  high  an  authority,  these  state- 
ments are  eminently  satisfactory  to  those  who  wish  well  to  that 
distinguished  society. 

With  regard  to  the  most  eloquent  words  with  which  the  President 
concluded  his  address,  he  quoted  some  well  known  lines  of  Schiller's, 
in  which  the  great  poet,  while  owning  the  inferiority  of  his  nation  in 
matters  of  material  prosperity,  husiness,  and  commerce,  yet  declared 
that  their  hearts 

Are  still  the  home  of  Science  and  the  Arte, 
And  glow  and  gladden  in  the  light  they  gire. 

Well,  I  venture  to  think  that  the  study  and  the  consequent  snoceasof 
the  culture  of  science  and  art  in  any  country  cannot  be  entirely 
divorced  from  the  material  resources,  business,  and  commerce  d 
this  life.  And,  indeed,  I  notice  that  Dr.  Haddon  appears  to  be 
of  the  same  opinion,  for,  in  a  passage  quoted  by  the  President,  he 
says — 

*'  It  is  observed  that  the  abundance  and  richness  of  art  is  con- 
ditioned also  by  the  material  prosperity  of  the  tribe.  A  poor  miserable 
people  has  a  poor  miserable  art.  A  certain  freedom  from  the  caree  of 
life  is  necessary  for  ssthetic  culture." 

I  believe  that  these  two  passages  taken  together  sum  up  the 
conditions  under  which  alone  science  and  art  can  continue  to  thrive 
in  any  countiy.  But  I  am  not  prepared  to  admit,  as  Schiller  did  of 
his  country,  that  Ireland  is  to  continue  in  a  position  of  inferiority  in 


Minutes  of  Proceedings.  221 

the  matter  of  material  resources,  or  of  wealth  and  prosperity.  I  am 
sanguine  enough  to  belieye  that  we  already  see  some  symptoms  of  a 
distinct  and  decided  and  even  a  rapid  improvement  id  the  material 
prosperity  of  this  country;  and  I  trust,  as  I  am  sure  you,  gentlemen, 
all  trust,  that  one  of  the  first,  and  certainly  one  of  the  most 
important  and  one  of  the  brightest  results  of  such  a  return  to 
prosperity  would  consist  in  the  fact  that  those  subjects  in  which  you 
are  deeply  interested,  and  art  and  science  generally,  may  receive  an 
ever-increasing  degree  of  material  encouragement,  without  which  it 
is  impossible  that  they  can  be  properly  promoted.  I  hope  that  this 
Academy  will  long  continue  to  foster  the  studies  which  it  has  so 
nobly  encouraged ;  and  I  cannot  conclude  with  any  better  or  higher 
wish  than  this — that  Ireland  may  never  be  wanting  in  distinguished 
sons  like  our  President,  who  has  spent  an  illustrious  life  in  the 
culture  of  these  scientific,  literary,  and  artistic  pursuits,  the  develop- 
ment of  which  is  the  real  object  of  the  foundation  and  existence  of 
this  great  Academy. 

Sir  John  Banks  seconded  the  resolution,  and  said — 

I  esteem  it  a  very  great  honour  to  have  been  asked  to  second  this 
vote  of  thanks,  following  his  Excellency,  who  has  proposed  it  in  such 
graceful  and  gracious  terms.  The  Eoyal  Irish  Academy  has  since  its 
foundation  been  fortunate  in  having  for  its  Presidents  men  of  whom 
Ireland  may  well  be  proud.  The  president  has  spoken  of  some  of 
his  immediate  intellectual  predecessors,  and  I  am  sure  we  are  all 
happy  to  see  here  this  evening  two  of  those  intellectual  predecessors, 
my  honoured  friends  Dr.  Graves  the  Lord  Bishop  of  Limerick  and 
Dr.  Haughton.  To  the  names  that  the  President  has  mentioned  I 
would  venture  to  add  the  great  names  of  Charlemont,  Brinkley,  and 
Bartholomew  Lloyd.  The  President  says  that  he  less  worthily  fills 
the  chair  which  has  been  filled  by  his  predecessors  ;  now,  I  venture 
to  say  that  the  unanimous  vote  of  the  Academy  would  tell  that 
he  well  and  worthily  fills  it,  and  that  the  name  of  Ingram  will  be 
added  to  the  roll  of  illustrious  Presidents. 

The  President  has  spoken  of  the  portraits  that  look  down  upon  us 
from  these  walls ;  and  I  should  like  to  say  that  the  best  portraits  are 
the  portraits  of  the  Bishop  of  Limerick  and  Dr.  Haughton.  And 
the  cause  is  not  far  to  seek.    The  accomplished   artist  had  the 
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liring  men  before  her,  the  others  were  done  from  pbotogimpht.  I 
would,  therefore,  throw  out  the  sofgestioii  to  the  Memben  of  the 
Aeademj  that  the  portrait  of  the  President— off  him  who  so  worthilj 
fills  the  chair — shoald  be  painted  from  the  life,  and  not  left  to  on 
Mccesaora  at  some,  I  trust  rerj  remote,  period  to  hxve  it  taken  fran 
H  photograph. 

I  need  not  saj  with  what  very  great  pleasore  I  second  the 
Tote  of  thanks  to  the  President  for  his  address,  which  has  beeo 
proposed  by  the  Lord  Lieutenant.  His  Excellency,  in  hanonrkg 
the  Academy  with  his  presence  here  this  evening,  is  perfonnio^ 
one  of  the  many  and  multifarious  duties,  and,  I  trust,  not  the  lesst 
pleasing,  that  appertain  to  his  high  office  ;  for  under  the  Roril 
Charter  by  which  the  Academy  was  formed  the  post  of  Visitor  wu 
assigned  to  the  Chief  GoTemor  of  Ireland. 

The  Lord  Lieutenant  in  putting  the  reeolution,  said — 
I  am  asked  to  perform  the  very  unnecessary  duty  of  putting  the 
resolution  to  the  Meeting.     I  will  not  do  it  in  the  ordinary  form,  for 
I  see  it  is  the  wish  of  everyone  that  the  resolution  should  be  carried 
with  acclamation. 

The  President,  in  acknowledging,  said — 

I  thank  your  Excellency  for  the  very  kind  expressions  which  fell 
from  you  respecting  me ;  and  I  also  thank  Sir  John  Banks  for  what 
he  was  good  enough  to  say,  though  I  fear  what  he  said  was  rather 
dictated  by  his  friendship  for  me  than  by  any  merits  which  I  idaJ 
have.  I  wish  also  to  thank  your  Excellency  on  the  part  of  the 
Academy.  As  has  been  mentioned  by  yourself  and  Sir  John  Banks, 
you  are,  by  virtue  of  the  high  office  which  you  fill  in  this  country, 
Yisitor  of  the  Academy.  Tou  have  not  allowed  that  title  to  remain 
a  dead  letter.  You  have,  as  I  know,  inspected  our  antiquarian 
collections  in  the  Museum  of  Science  and  Art ;  and  on  this  occasion 
you  have  had  the  gracious  thought  of  coming  amongst  us  on  the 
occasion  of  one  of  our  meetings,  and  personally  taking  part  in  our 
proceedings.  In  the  name  of  the  Royal  Irish  Academy,  I  beg  to 
tender  to  your  Excellency  our  respectful  thanks. 
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Monday,  Mabch  16,  1896. 
(Stated  MEKmro.) 
Db.  J.  E.  iHeiuic,  S.F.T.O.D.,  President,  in  the  Chair. 
Colonel  G.  T.  Plunkett  and  Mr.  C.  Litton  Falkiner  signed  tho 
Boll,  and  were  admitted  Members  of  the  Academy. 

The  President  declared  the  ballot  open  for  the  election  of  Presi- 
dent and  Council  for  the  coming  year,  and  for  the  election  of  Hono- 
rary Members. 

Dr.  J.  T.  Gilbert  proposed,  and  Professor  G.  F.  Fitz  Gerald 
seconded,  the  Earl  of  Bosse,  k.p.,  for  the  office  of  President. 

Master  Pigot  and  Mr.  J.  E.  Gore  were  appointed  Scrutineers  of 
the  ballot  for  President  and  Council,  and  the  Treasurer  and  Secretary 
of  the  ballot  for  Honorary  Members. 

The  Secretary  of  Council  read  the  following 

Eepobt  of  the  CouirciL  fob  the  Teae  1895-96. 
Since  the  date  of  the  last  Beport  the  following  PublicationB  of  tho 
Academy  haye  been  issued : — 

TransaetionBf  vol.  zzx. 

Part  16.  "The  Theory  of  Linear  Yector  Functions."  By  Charlea 
J.  Joly,  H.A.,  F.T.c.n. 

Part.  17.  "  On  the  Cytology  of  the  Vegetative  and  Beproductive 
Organs  of  the  Saprolegnies."  By  Marcus  Hartog,  k.a.,  n.so., 
Professor  of  Natural  History,  Queen's  College,  Cork. 

Ths  Todd  Lecture  Seriee. 
Yol.  Ti.       Bey.  Edmund  Hogan,   s./.,   f.b.tt.i.  :    "  The    Irish 
Kennius  from  L.  na  Huidre  and  Homilies  and  Legends  from  L. 
Brecc."     Alphabetical  Index  of  Irish  Neuter  Substantives. 

Proeeedinffs. 
Of  the  Proeeedinge^  Third  Series,  Part  4  of  Yol.  m.,  was  published 
in  December,  1895,  and  contained  the  following  Papers : — 
"  On  a  Pandean  Pipe  from  Tanna  Island,  New  Hebrides."    By  Pro- 
fessor J.  P.  O'Beilly,  and  E.  E.  Fournier  d'Albe. 
"On  the  Crystalline  Form  of  Biebeckite."    By  W.  J.  Sollas,  ll.i)., 
n.sc.,  F.B.S.,  Professor  of  Geology  and  Mineralogy  in  the  Uniyer- 
sity  of  Dublin. 
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^'Hota  on  DefectiTe  Yiaon   ud  other  Ocular   Dermgementi  h 
Coinelias  lUcnth,   the   Iziah  Giant."      By   H.   B.  SinBij, 

kM^   H«B.y    F.X.C.a.1. 

«'  Thrae  Poems  in  Middle-Iriah,  relating  to  the  Battle  of  MncraauL'^ 

^th  English  Translation  and  Notes,  and  a  short  Yocahdarr. 

B J  John  Mac  Neill,  b.a. 
**  The  Oratory  of  Oallenis.'*    By  Bey.  Thomas  Oldeii,  1C.A. 
'*  On  the  Position  of  Encke's  Comet,  as  deduced  from  Fhotogr^ 

taken  by  Mr.  W.  £.  Wilson."    By  Arthur  A.  Bambant,  j^m. 

F.x.A.a.,  Boyal  Astronomer  of  Ireland. 
«<  On  the  Orientation  of  Certain  Dolmens  recently   diaoorered  is 

Catalonia."    By  Professor  J.  P.  O'Beilly. 
^*  Quarts,  Quartz-Bock,  and  Quartzite."    By  George  Henry  Kinahss. 
**  The  Ethnography  of  the  Mullet,  Imshkea  Islands,  and  Portadoy, 

County  Mayo."    By  Charles  B.  Browne,  m.i>. 
**  Third  Report  on  the  Prehistoric  Bemains  from  the  Sandhills  of  the 

Coast  of  Ireland."    By  W.  J.  Knowles. 
«*  On  the  Botifera  of  the  County  Mayo."    By  John  Hood,  7.B.iLSn 

Dundee. 
**  On  the  Chromosomes  of  Lilium  Um^^lanm.^*    By  H.  H.  Dixon,  9^ 

Assistant  to  tho  Professor  of  Botany,  Trinity  College,  DuWn- 
^'  Note  on  the  Nndei  of  the  Endosperm  of  FHtUUaria  imp§rM^^^ 

By  H.  H.  Dixon,  b.a. 

The  following  Publications  are  in  the  Press : — 

Part  18. — "  On  a  Volcanic  Neck,  of  Tertiary  Age,  in  the  county  d 

Galway."    By  Professor  SoUas,  n.sc.,  fols.,  and  A 

Mc  Henry. 
Part  19. — "  On  Scalar  Invariants  of  two  Linear  Yector  Functios^^ 

By  Charles  J.  Joly,  m.a.,  f.t.c.b. 
Part  20.—''  On  Species  of  Fhoxoeephalus  and  Aphenua.''    By  W.  T. 

Caiman,  b.sc.,  University  College,  Dundee. 

The  following  Science  Grants,  recommended  by  the  Council,  have 
been  sanctioned  by  the  Academy : — 

£45  to  a  Committee,  consLsting  of  Dr.  B.  F.  Schaiff,  Dr.  £.  J- 
McWeeney,  Professor  T.  Johnson,  Messrs.  B.  L.  Praeger,  £.  V* 
Barrington,  O.  Pim,  O.  H.  Carpenter,  B.  J.  XJssher,  F.  W.  Mooi«f 
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D.  Mc Ardle,  A.  R.  Nichols,  and  Professor  E.  P.  Wright,  to  assist  them 
in  continuing  their  Besearches  into  the  Fauna  and  Flora  of  Ireland. 

£20  to  a  Committee  consisting  of  Eev.  Dr.  Haughton,  Professor 
D.  J.  Cunningham,  Professor  A.  C.  Haddon,  and  Dr.  C.  R.  Browne,  to 
assist  them  in  carrying  on  the  work  of  the  Anthropometrical  Lahora- 
tory,  and  the  Ethnographical  Survey  of  the  remote  districts  of  Ireland. 

£20  to  Dr.  J.  T.  Gilbert,  to  assist  in  the  preparation  of  a  Biblio- 
graphy of  the  Works  of  Irish  Authors,  from  the  15th  to  the  18th 
<2entury,  especially  of  many  rare  and  yaluable  works  published  on 
the  Continent. 

£10  to  Mr.  G.  Coffey,  to  assist  him  in  a  Systematic  Investigation 
of  the  Irish  Sepulchral  Urns. 

£5  to  Professor  W.  J.  Sollas  and  Mr.  B.  L.  Praeger,  to  assist  them 
in  investigating  the  Glacial  Deposits  of  Central  Ireland. 

The  following  Members  have  been  elected  since  16th  March,  1895  : — 

Francis  Elriugton  Ball. 

Patrick  J.  Barry,  l.b.cs.i.,  l.x.q.c.p.i. 

Bamsay  Colles. 

Samuel  William  Percy  Cowan,  k.a. 

CsBsar  Litton  Falkiner,  m.a. 

Bev.  William  Spotswood  Green,  m.a. 

Hubert  Thomas  Knox. 

Lieut.- Colonel  Thomas  Ainslie  Lunham,  m.a. 

Bev.  James  Edward  Harnett  Murphy,  k,a, 

Bev.  Hugh  O'BeiUy. 

Lieut.-Colonel  George  T.  Plunkett,  f.b.o.s. 

At  the  Stated  Meeting,  on  the  16th  March,  1895 — 
Karl  Weierstrass, 
Emil  Heinrich  Du  Bois-Baymond, 
Eduard  Suess, 
were  elected  Honorary  Members  in  the  Section  of  Science. 

And— 

Adolf  Erman, 

Eduard  Zeller, 

Lieut. -General  Augustus  H.  L.  F.  Pitt  Biyers, 

Samuel  Bawson  Gardiner, 

in  the  Section  of  Polite  Literature  and  Antiquities. 
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The  Academy  has  lost  by  death  within  the  year  thirteen  Memben:^ 

Valentine  Ball,  LL.n.,  c.b.,  f.b.8.,  elected  11th  June,  1883. 

Most  Eey.  Michael  Gomertord,  d.d.,  elected  Idth  February,  1882. 

William  John  FitzPatrick,  ll.d.,  f.s.a.,  elected  11th  January,  1875. 

Bobert  Galloway,  f.c.s.,  elected  Idth  May,  1878. 

Key.  James  Goodman,  k.a.,  elected  22nd  Jnne,  1885. 

Bight  Hon.  George  Stephens,  Yiscount  Gough,  k.a.,  ]>.l.,  elected 

25th  May,  1836. 
Thomas  Maxwell  Hntton,  d.l.,  elected  11th  June,  1866. 
Maurice  Lenihan,  elected  12th  April,  1869. 
Alexander  Goodman  More,  f.l.8.,  elected  9th  April,  1866. 
Yery  Rev.  Francis  O'Brien,  elected  12th  December,  1887. 
Dixon  Cornelius  O'Eeeffe,  x.a.,  elected  12th  May,  1890. 
Sir  George  Homidge  Porter,  Bart.,  x.n.,  elected  11th  JsnuarT, 

1875. 
Robert  George  Watts,  m.d.,  f.b.s.l.,  elected  10th  January,  1B81. 

The  Academy  has  also  lost  by  death  three  Honorary  Members  in 
the  Section  of  Science  : — 

James  Dwight  Dana,  elected  15th  March,  1873. 

Bight  Hon.  Thomas  Henry  Huxley,  elected  16th  March,  1874. 

Louis  Pasteur,  elected  16th  March,  1878. 

And  one  Honorary  Member  in  the  Section  of  Polite  Literature  and 
Antiquities : — 

George  Stephens,  elected  15th  March,  1884. 

Of  the  **  Annals  of  Ulster,"  vol.  iii.,  completing  the  Text  and 
Translation,  has  been  published,  and  the  Editor,  Bev.  Dr.  Mac  Carthy, 
is  engaged  in  the  preparation  of  an  Index  to  the  work  which  it  is 
hoped  will  be  published,  together  with  the  Preface  and  Introduction, 
during  the  incoming  Academic  year. 

The  Council  have  to  regret  that  in  September,  1895,  Mr.  W.J. 
Purton  was  compelled  from  ill-health  to  resign  his  position  as  Assistant 
to  the  Editor  of  the  '*  Irish  Dictionary,"  and  his  place  has  not  yet 
been  filled  up. 

The  photolithography  of  the  "  Yellow  Book  of  Lecan "  is  nov 
finished,  and  the  work  will  be  published  immediately. 
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On  the  22iid  of  January  the  Committee  appointed  for  that  purpoae 
held  their  Annual  Visitation  of  the  Academy's  Collections  in  the 
Museum  of  Science  and  Art,  and  their  Beport  has  been  duly  presented 
to  the  Council.  The  most  important  matter  included  therein  had 
reference  to  the  urgent  necessity  for  increased  space.  The  two  rooms 
originally  allocated  to  the  Academy's  Collections  have  been  found  by 
experience  to  be  quite  insufficient  for  their  display;  the  Council, 
howeyer,  hope  that  in  a  short  time  considerable  additional  accommo- 
dation will  be  provided. 

The  following  are  the  principal  additions  to  the  Academy's  Museum 
during  the  year : — 

Prehistoric  stone  and  flint  implements  recently  found  in  the  sand- 
hills on  the  Korthem  Coasts  of  Ireland. 

Flint  arrow-heads  from  county  Londonderry. 

Sandstone  cup  from  county  Antrim. 

Iron  broadsword  found  at  Murgasty  Hill,  county  Tipperary. 

A  series  of  encaustic  floor-tiles  from  the  Church  of  SS.  Peter  and 
Paul,  Trim. 

Silver  wheel-brooch,  with  amber  settings,  found  in  1875  between 
Edenderry  and  Philipstown. 

Wheel-brooch  of  "findruin"  with  jewel  settings. 

Silver  mediseval  fibula,  embossed,  found  near  St.  Mary's  Abbey, 
Trim. 

Silver  goblet,  with  engraved  ornamentation,  found  in  the  ruins  of 
St.  Mary's  Abbey,  Trim. 

Silver-plated  copper  breastplate,  with  inscription. 

Copper  celt  from  county  Antrim. 

Five  gold  penannular  objects,  with  decorated  cup-eztremitieB, 
from  county  Waterford.    (Deposited  by  W.  G.  D.  Goff,  Esq.) 

The  Library  during  the  past  year  has  received  some  interesting 
donations.  A  considerable  amount  of  bookbinding  has  been  executed, 
especially  in  ooimexion  with  the  publications  of  learned  Societies, 
access  to  which  has  thus  been  much  facilitated  to  those  engaged  in 
jesearch.  The  revision  of  the  catalogue  of  printed  books  has  also  been 
^antinned. 

Bj  tiie  death  of  Mr.  A.  Q.  More  the  zoologists  and  botanists  of 
Ireland  have  lost  an  authority  in  whom  they  almost  implicitly  relied 
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on  the  sabject  of  the  determmation  of  Irish  birds  and  plants.  His 
<'List  of  Irish  Birds"  (1885)  and  the  «  Cybele  Hibemica''  (published 
in  conjunction  with  Dr.  Dayid  Hoore  in  1866)  may  be  regarded  as 
types  of  the  kind  of  work  in  which  he  excelled ;  careful  and  accnntB 
studies  furnishing  an  admirable  basis  for  the  future  progress  of  scien- 
tific inyestigation  in  these  branches  of  knowledge. 

In  1867  Mr.  More  was  appointed  Assistant  in  the  Natural  Histoiy 
Museum,  Dublin,  and  in  1881,  on  the  death  of  Dr.  Carte,  he  wis 
appointed  Curator  of  the  Natural  History  Department  of  the  Museum 
of  Science  and  Art,  a  post  which  he  occupied  till  his  retirement  from 
ill  health  in  1887.  His  labours  in  immediate  connexion  with  the 
Academy  were  confined  to  the  preparation  of  Beports  on  the  Floia  of 
Ireland,  which  appear  in  the  Proceedingiy  Royal  Irish  Aeademf, 
Second  Series,  vol.  n.,  p.  256  sqq.,  and  p.  553  sqq.  The  Academj 
elected  him  a  Member  of  its  Council  in  1883,  which  he  continued 
to  be  until  his  retirement,  from  ill  health,  in  1887. 

In  the  death  of  Y.  Ball  (bom  1843,  died  1895)  the  Academy  has 
lost  one  of  its  most  respected  Members,  and  one  of  its  most  sealoos 
friends.  The  great  change  in  the  removal  of  the  priceless  Antiquamn 
treasures  from  the  Academy  House,  to  the  new  Science  and  Ait 
Museum,  could  not  haye  been  effected  under  a  Director  more  acquainted 
with  their  value,  or  more  kindly  disposed  to  the  body  that  had  con- 
sented to  their  deposit  in  the  new  building.  The  direction  of  agieit 
Museum  was  a  field  peculiarly  fitted  to  Dr.  Ball's  wide  experience, 
gained  in  no  mere  library  study,  but  in  the  course  of  a  life  of  constant 
and  varied  labour.  His  appointment  on  the  Geological  Survey  of 
India,  in  1864,  introduced  him  into  a  wide  sphere  of  opportunities,  of 
which  he  was  prompt  to  take  advantage,  as  his  numerous  writings 
prove.  For  not  only  were  his  special  duties  as  Geological  Sur?eyor 
performed  in  a  manner  that  steadily  increased  his  reputation,  but  his 
keen  trained  eyes  enabled  him  to  utilize  his  rare  opportunities  in  manj 
other  spheres  of  knowledge ;  he  devoted  much  attention  to  the  birds  d 
India,  wrote  much  and  well  on  the  multifarious  products  of  the  jungle^ 
and  attracted  the  notice  and  interest  of  students  of  anthropology  by  his 
observations  on  the  characteristics  and  peculiarities  of  the  native  trihes 
of  India  with  whom  he  came  into  contact,  and  with  whom  he  wsb 
specially  fitted  to  deal  by  his  promptness  and  resourcefulness  in  actios, 
and  by  his  warm  and  constant  sympathy.    His  more  especial  work  as  a 
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geologist  was  so  highly  yalued,  that  the  TJniyersity  of  Dublin  appointed 
him  as  its  Professor  of  Geology  and  Mineralogy  in  1881,  on  the  resig-  ^ 
nation  of  that  chair  by  Eey.  Dr.  Hanghton.  This  post  Dr.  Sail  filled 
with  distinction,  but  he  held  it  only  for  a  short  space  of  time,  for 
within  two  years,  the  very  congenial  position  of  Director  in  the 
Kational  Museum  was  conferred  on  him,  and  to  the  task  of  deyeloping 
this  Museum  he  addressed  himself  with  his  energy  and  single- 
ness of  heart.  Yet  he  never  lost  sight  of  his  old  studies,  and  wrote 
many  papers  on  the  yarious  branches  of  science  on  which  he  possessed 
■peoial  knowledge,  some  of  which  haye  appeared  in  our  jyansactiom 
and  ProeeedingB, 

Of  the  general  excellence  of  his  work,  the  best  guarantee  is  to  be 
found  in  his  election  to  the  Royal  Society  of  London,  in  1882,  and  in 
the  honorary  degree  of  Doctor  of  Laws,  which  was  conferred  on  him 
by  the  University  of  Dublin,  in  1889.  With  most  of  the  Scientific 
Societies  of  Dublin  he  stood  in  close  and  intimate  relation.  He  waa 
for  many  years  the  Secretary  of  the  Eoyal  Zoological  Society  of  Ire- 
land, and  took  a  deep  interest  in  its  maintenance  and  prosperity.  In 
1886  he  was  elected  to  the  Council  of  the  Boyal  Irish  Academy,  and 
held  his  seat  as  Member  of  Council  tiU  his  death,  which  took  place  on 
June  15,  1895. 

The  following  Papers  by  Dr.  V.  BaU  were  published  by  the 
Academy : — 

TransaeiionB. 

1886.— *<'  Observations  on  lion-breeding  in  the  Gardens  of  the  Eoyal 

Zoological  Society  of  Ireland." 
1893. — ''  On  a  block  of  Red  Glass  Enamel  said  to  have  been  found  at 

Tara  Hill."    (A  joint  Paper  with  Margaret  Stokes). 

ProeeedingB, 
1888. — *'  On  some  Brass  Castings  of  Indian  Manufacture." 
1884. — "  On  the  Identification  of  the  Animals  and  Plants  of  India 

which  were  known  to  early  Greek  Authors." 
1887. — '<  Further  Notes  on  the  Identification  of  the  Animals  and 

Plants  of  India  which  were  known  to  early  Greek 

Authors." 
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189(V*91. — ''A  Commentary  on  the  Colloquies  of  Oflircia  de  Orta  « 
the  Simplea,  Drags»  and  Medicinal  Substances  of  India.'* 
(Parts  I.  and  ii.) 

1898. — "On  the  Volcanoes  and  Hot  Springs  of  India  and  the  Folk- 
Lore  connected  therewith." 

1804. — "A  description  of  two  large  Spinel  Bubies  with  Pendan 
Characters  engraved  upon  them." 

The  Secretary,  for  Mr.  W.  F.  Caiman,  b.8c.,  read  a  Paper  <m 
**  Some  Deep-sea  Crustacea  from  the  South-West  of  Ireland."  [Con- 
municated  by  Dr.  E.  P.  Wright.] 

Mr.  George  Coffey  exhibited: — 

L  ''  A  full-sized  Drawing  of  an  Inscribed  Stone  at  New  Orange, 
Co.  Meath." 

2.  "Photographs  of  objects  from  the  'Dowris  Find,'  King's 
County,  in  the  Collection  of  the  British  Museum." 

On  the  Beport  of  the  ScrutineerB  the  President  dedaied  tb« 
following  duly  elected : — 

PsBsmxirT. 
Thb  Eabl  of  BoasB,  x.p.,  f.b.s. 

Convcox. 

CommitUe  of  Bo%$ne$. 

Edward  Perceval  Wright,  x.d. 
Francis  A.  Tarleton,  £i:,.i>. 
Benjamin  Williamson,  n.sc.,  f.b.b. 
J.  P.  O'Beilly,  o.b. 
George  L.  Cathcart,  k.a. 
George  Henry  Kinahan,  c.b. 
Bev.  Samuel  Hjiughton,  1(.d.,  fjls. 
William  J.  SoUas,  n.se.,  F.n.s. 
Bobert  F.  Scharff,  b.80.,  PH.n. 
Arthur  A.  Bambaut,  X.A.,  n.so. 
Greenwood  Pim,  k.a.. 
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dmmittse  of  Polite  Literature  and  Antiquitiet. 

Eobert  AtkinBon,  ll.d. 
Bey.  Maxwell  H.  Close,  k.a. 
John  T.  Gilbert,  ll.d.,  f.6.a. 
William  Frazer,  f.b.o.s.!. 
Eey.  Denis  Murphy,  8.j.y  LL.n. 
Louis  C.  Purser,  k.a.,  litt.d. 
Most  Key.  Bishop  Donnelly,  D.n. 
Lord  Walter  FitzGerald. 
Eey.  J.  H.  Bernard,  n.n. 
John  Eells  Ingram,  ll.d. 

On  the  Eeport  of  the  Scrutineers,  the  following  were  declared 
^uly  elected  as  Honorary  Members : — 

In  the  Section  of  Science. 
William  Bamsay,  f.b.s. 
B«y.  Thomas  George  Bonney,  f.b.s. 
Sir  William  Flower,  x.o.b.,  f.b.s. 

And  Sir  Joseph  Lister,  Bart.,  President  of  the  Eoyal  Society,  was 
proclaimed  an  Honorary  Member  under  By-Law  14,  Chapter  II. 

The  ballot  was  opened  for  the  election  of  Officers,  and,  on  the 
Eeport  of  the  Scrutineers,  the  following  were  declared  duly  elected : — 

Tbbasubeb — Eey.  M.  H.  Close,  k.a. 

Secbetabt — ^Ed.  Perceval  Wright,  m.d. 

Secbftabt  of  the  CouirciL — ^Eobert  Atkinson,  ll.d. 

Secbbtaby  of  Fobeiok  Cobbespondenox — Joseph  P.  O'Eeilly,  o.e. 

LiBBAuiAN — John  T.  Gilbert,  ll.i>. 

Assistant  Secbetabt — Eobert  Macalister,  ll.b. 

The  Academy  then  adjourned. 
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HoKDAT,  April  18,  1896. 

Hastir  Pioot,  m.a.,  in  the  Chair. 

Right  Hon.  Christopher  Talbot  Redington,  d.i..» 

Rev.  Henry  William  Lett,  x.a., 

John  Merrick  Head,  p.r.o.s., 

William  Alexander  Craig, 

Rev.  Joseph  McKeefry, 

Edward  John  Owynn,  x.a.,  f.t.c.d., 

Alexander  Charles  O'SnUiran,  x.a.,  f.t.c.d., 

were  elected  Members  of  the  Academy. 

Mr.  F.  W.  Moore  read  a  Paper  by  Mr.  David  McArdle  on  "  A 
further  List  of  Hepaticsd  from  the  Hill  of  Howth." 

Mr.  T.  J.  Westropp,  m.a.,  read  a  Paper  on  "  The  Mound  of  Magh 
Adhair,  Co.  Ware.'' 

Dr.  Frazer  exhibited  illustrations   of  croziers,   decorated  wit^ 
''Limoges  enamel,"  Irish  and  foreign. 

Read  the  following  letters : — 

"  12,  Pabk  CnsscBirT, 

"  P0BTLAin>-PLACS, 

'<  25M  Mmreky  1896. 
"  Deab  Sm, 

"  I  have  received  your  letter  and  the  accompanying  certi- 
ficate. I  beg  you  to  express  to  the  Royal  Irish  Academy  my 
gratification  at  the  fact  that  my  position  as  President  of  the  'BjojvI 
Society  involves  the  high  distinction  of  the  Honorary  Membership  of 
the  Academy. 

"lam, 

"  Very  sincerely  yours, 

"  JOSBPH  LiBTEt. 

"  Professor  Pkhcevai  Wbight,  m.d.,  &c." 


Minutes  of  Proceedings.  233 

'<  28,  DxNKiKa-soAi), 

Hampsieai),  N.W., 

ifartTA  26^A,  1896. 
"Sm, 

'*  To  be  elected  to  the  Honorary  Membersliip  of  a  body  bo 
eminent  as  the  Eoyal  Irish  Academy  is  a  distinction  of  which  any 
man  might  well  be  proud.  It  is  one  of  which  I  cannot  presume  to 
think  myself  worthy,  and  I  feel  that  I  owe  it  more  to  the  lenient 
judgment  of  friends  than  to  my  own  deserts.  It  shall,  howeyer, 
incite  me,  during  the  time  that  may  remain  for  work,  to  do  all  that  I 
can  to  show  myself  less  unworthy  of  it. 

«  May  I  ask  you  to  conyey  to  the  proper  quarter  my  yery  grateful 
thanks  for  and  acceptance  of  this  most  unexpected  but  most  welcome 
honour. 

"lam,  Sir, 

"  Tour  obedient  servant, 

"  T.  G.  BOWHET. 

"Prof.  Pebceval  Weight,  if.D., 
"Sec.  K.I.A." 

"  12,  AEtrvDEL  Oaedens, 
"  London,  W., 

*'Maroh  2Bth,  1896. 
"  Mt  Deae  Sib, 

"I  have  to  acknowledge,  with  thanks,  your  letter  of 
the  24th  March,  informing  me  of  my  election  as  Honorary  Member  of 
the  Eoyal  Irish  Academy  in  the  Section  of  Science.  Would  you  be 
so  good  as  to  convey  to  the  Academy  my  deep  sense  of  the  honour 
they  have  done  me,  and  my  warm  thanks.  Such  a  recognition  should 
be,  and  I  hope  it  will  be  with  me,  an  incentive  to  future  work. 

"Tours  faithfully, 

"  William  ttAMSAT. 
"  Ed.  Psbgeval  Weight,  Esq.,  x.d., 
"  Dublin." 

[22*J 
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*'  BsinsH  KusEiTx  (Natuiul  Huiokt), 

**  GxOMWCLL-ROABy 

«  South  EsvsnrGTOV,  S.W., 

"  SUt  March,  1896. 

"HTDiAmWHieHT, 

''  I  haye  mnch  pleasure  in  acknowledging  the  reoeipt  of 
yonr  letter  of  the  24th  instant,  informing  me  that  the  Boyal  Ituk 
Academy  has  elected  me  an  Honorary  Member  in  the  Section  of 
Science,  and  enclosing  the  certificate  thereof. 

"  Hay  I  ask  you  to  take  the  first  opportunity  of  assuring  your 
colleagues  in  the  Academy  that  the  distinction  they  have  tiius  ooo- 
ferred  upon  me  is  one  that  I  yalue  very  highly  indeed ;  and  thst  I 
feel  deeply  their  great  kindness  to  me  in  thus  rewarding,  in  snch  a 
marked  way,  the  small  services  that  I  have  been  able  to  render  to 
Science. 

''It  is  an  additional  pleasure  to  have  had  the  intimation  of  tbis 
honour  conyeyed  to  me  by  the  hand  of  such  an  old  friend  as  yoonelf. 

'<  Believe  me  to  be 

"  Most  truly  yours, 

"W.  H.riown. 
"  To  Db.  E.  Peecbval  Weight, 

'*  Secretary  to  the  Boyal  Irish  Academy,  &c." 

The  names  of  Vice-Presidents  nominated  under  the  hand  and  setl 
of  the  President,  on  2drd  March,  were  read : — 

Thb  Rev.  S^xuel  Hauohtoit,  k.d. 

The  Most  Bev.  Nicholas  Doiteellt,  n.n. 

JOHE  EeLLS  IKGEAM,  LL.D. 

Beejahie  Wiluaxsok,  sc.n. 

Donations  to  the  Library  were  announced  and  thanks  were  Yoted 
to  the  Donors. 
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Eead  tlie  following  letter  : — 

**  Jubilee  of  the  Eight  Hokoueabie  Fborssob  Lobd  Kbltik. 

'<  Glasgow,  lOih  March,  1896. 

"SlE, 

''In  the  autumn  of  this  year  the  Bight  Honourable  Lord 
Kelvin  completes  the  fiftieth  year  of  his  tenure  of  the  Chair  of 
Natural  Philosophy  in  the  University  of  Glasgow.  An  event  so  rare  in 
academio  history  naturally  calls  forth  the  heartiest  congratulations  of 
the  University  and  the  City ;  but,  in  view  of  his  pre-eminent  position 
as  a  man  of  science,  it  has  been  thought  fitting  that  other  bodies,  who 
have  already  testified  their  appreciation  of  Lord  Kelvin's  distinction 
by  enrolling  his  name  among  their  members,  should  be  invited  to  take 
part  in  the  proceedings  with  which  it  is  proposed  to  celebrate  the 
Jubilee  of  his  Professorship. 

''  We  are  desired  by  the  Committee  charged  with  the  arrangements 
to  intimate  that  the  University  and  the  Municipality  would  be  gratified 
by  your  appointing  a  representative  to  take  part  in  the  celebration  to 
be  held  here  on  the  15th  and  16th  of  June  next.  Be  so  good  as  send 
to  Professor  Stewart,  Clerk  of  Senate,  The  University,  Glasgow,  not 
later  than  10th  April,  the  name  and  address  of  your  representative,  in 
order  that  a  formal  invitation  may  be  forwarded  to  him. 

"  We  have  the  honour  to  be, 

Sir, 

"  Tour  obedient  servants, 

**  John  Caibd, 
«*  Principal  and  Viee- Chancellor  of  the  University. 

*'  Jaxss  Bell,  Babt., 
"  Lord  Provost  of  Olasgoto. 

''  The  Secbetabt, 

•*  Eoyal  Irish  Academy,  Dublin." 

Eesolved :  That  the  President  (The  Eabl  of  Bosse,  z.p.,  ll.d.)  be 
invited  to  represent  the  Academy  on  this  occasion. 
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M<Hni^»  AnzL  27,  1896. 

Dk.  J.  K.  IsvBAH,  i^.TX3^  Yiee-Pteadeni,  m  the  Chair. 

The  Bight  Hon.  C.  T.  Bedington  and  W.  A.  Craig  signed  the 
Boll  and  were  admitted  Memhen  of  the  Academy. 

The  following  were  elected  Representatires  of  the  Academy  on  the 
B'iarl  of  Ti«iton  of  the  Science  and  Art  Mnsenm,  ftc.,  Dublin,  for  tlie 
next  five  years : — 

JoHS  Bmoir  Gamstes,  £l.b. 
Bit.  Bk.  HAroRxov,  7  jls. 
•  Da.  £.  FsacBTAL  ITbioht. 

Dr.  IT.  Frazer  reaid  a  Paper  on  "  Gold  Lnnnlje  found  in  Iielani" 
Donations  to  the  Library  were  annoonced,  and  thanka  were  Totei 
to  the  Donors. 

The  TreaForer  laid  on  the  table  the  audited  Accounts  for  1895-6, 
and  an  Estimate  of  the  Beceipta  and  Expenditure  for  1896-7. 


Mo!n>AT,  Mat  11,  1896. 
Dx.  J.  K.  LiexAX,  8.f.t.oj>.,  Yice-Fresidenty  in  the  Chair. 
BeT.  Daniel  F.  H'Crea  was  elected  a  Member  of  the  Academy. 
Dr.  Charles  B.  Browne  read  a  "  Beport  on  the  Ethnology  of 
Ballycroy,  county  of  Mayo.** 

Part  20  of  Volume  xxx.  of  the  TranMctiont^  ''  On  Spedes  of 
Phoxocephalus  and  Apherusa  "  :  by  W.  T.  Caiman,  b.8C.,  was  laid  od 
the  table. 


MOHBAT,  JUKS  8,  1896. 
Dr.  J.  E.  Ikgraic,  8.f.t.c.d.,  Yiee-President,  in  the  Chair. 

Thomas  George  Hennis  Green  was  elected  a  Member  of  the 
Academy. 

Mr.  Charles  J.  Joly,  if.A.,  f.t.c.d.,  read  a  Paper  on  **  Quateniion 
Invariants  of  Linear  Vector  Functions  and  Quaternion  Deter- 
minants." 
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By  permiBsion  of  the  Academy,  Mr.  H.  H.  Dixon,  b.a.,  read  a 
Paper  on  ^*  The  Osmotic  Pressures  in  the  Cells  of  Leayes." 

Donations  to  the  Library  were  annonnced^  and  thanks  were  voted 
to  the  Donors. 

The  following  Science  Grants,  recommended  by  the  Conncil,  were 
sanctioned  by  the  Academy : — 

£40  to  a  Committee,  consisting  of  Dr.  E.  F.  Scharff,  Dr.  E.  J. 
HcWeeney,  Professor  T.  Johnson,  Messrs.  E.  L.  Praeger,  0.  Pirn, 
O.  H.  Carpenter,  F.  W.  Moore,  A.  K.  Nichols,  Q.  E.  H.  Barrett- 
Hamilton,  E.  J.  Ussher,  and  D.  Mc  Ardle,  to  assist  them  in  continuing 
their  Eesearches  into  the  Fauna  and  Flora  of  Ireland. 

£25  to  a  Committee  consisting  of  Eey.  Dr.  Haughton,  Professor 

D.  J.  Cunningham,  Professor  A.  C.  Haddon,  and  Dr.  C.  E.  Browne,  to 
assist  them  in  carrying  on  the  work  of  the  Anthropometrical  Labora- 
tory, and  the  Ethnographical  Survey  of  the  remote  districts  of  Ireland. 

£20  [as  a  supplemental  Grant]  to  a  Committee  consisting  of  Mr. 

E.  M.  Barrington,  Professor  A.  C.  Haddon,  Eev.  W.  S.  Oreen,  Mr. 
E.  LI.  Praeger,  and  Professor  E.  P.  Wright,  to  assist  them  in  invest!* 
gating  the  Zoology,  Botany,  and  Geology  of  the  Island  of  Eockall, 
and  to  dredge  in  its  vicinity. 

£10  to  a  Committee  consisting  of  Messrs.  W.  J.  Knowles,  E.  U. 
Praeger,  W.  H.  Patterson,  and  F.  J.  Bigger,  to  assist  them  in  investi- 
gating the  Prehistoric  remains  in  the  neighbourhood  of  Eoundstone, 
and  on  the  sea-shore  along  Mannin  and  Ballyconneely  Bays. 

£5  to  Professor  G.  F.  Fitz  Gerald,  and  Mr.  E.  Cullum,  to  assist 
them  in  carrying  on  a  series  of  Magnetic  Observations  at  Valentia. 

The  Treasurer,  in  accordance  with  By-law  3,  Chapter  III.,  read 
a  List  of  Members  in  arrear. 

Count  Plunkett  handed  in  the  following  Notice  of  Motion  for  the 
next  meeting  of  the  Academy : — 

''  To  move  that :  Inasmuch  as  it  is  inexpedient  that  the  Academy 
should  commit  itself  to  certain  expressions  of  opinion  contained  in 
pages  3  and  4  of  the  Preface  to  the  Yellow  Book  of  Lecan,  Dr. 
Atkinson  be  requested  to  cancel  these  passages. 

"  Gbobox  Noble  PtuNKBTT." 
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KoiTDAT,  Juke  22,  1896. 
Right  Hon.  Thb  Eabl  oy  Bo8SB,  x.p.,  7.B.8.,  President,  in  the  Chair. 

The  PreBident  announced  that  he  had,  on  behalf  of  the  Academy, 
attended  at  the  celebration  of  the  Jubilee  of  Lord  Kelvin's  ProfetEoi- 
ship  of  the  Chair  of  Natural  Philosophy  in  the  Uniyersity  of  Glasgow. 

Bey.  John  Hammond,  n.n.,  was  elected  a  Member  of  the  Academj. 

Bey.  W.  S.  Green,  x.a.,  gaye  a  short  account  of  the  expedition  to 
Rockall — made  during  the  present  month. 

Professor  J.  P.  O'ReiUj,  c.n.,  read  a  Paper  on  "  The  Orientation 
of  Three  Cromleachs  in  the  vicinity  of  the  city  of  Dublin." 

Dr.  J.  T.  Gilbert  read  "  Notes  on  Irish  Bibliography :  notices  on 
Books  by  Irish  writers,  or  in  connexion  with  Ireland,  printed  before 
A.D.  1600." 

Dr.  W.  Frazer  read  a  <'  Note  on  some  Roundells  of  the  time  oi 
Elizabeth,  lent  for  exhibition  by  Sir  Frederick  Shaw,  Bart." 

Donations  to  the  Library  and  Museum  were  announced,  and  thsob 
were  voted  to  the  Donors. 

Visitors  having  withdrawn, 

Count  Plunkett  moved  the  following,  of  which  he  had  gi^en 
notice : — 

''  That,  inasmuch  as  it  is  inexpedient  that  the  Academy  ahonld 
commit  itself  to  certain  expressions  of  opinion  contained  in  pages  3 
and  4  of  the  Preface  to  the  Yellow  Book  of  Lecan,  Dr.  Atkinson  ^ 
requested  to  cancel  these  passages." 

This  was  seconded  by  Dr.  Douglas  Hyde. 

The  following  Amendment  was  moved  by  Dr.  E.  P.  Wright,  asd 
seconded  by  Dr.  P.  W.  Joyce : — 

**  That  the  following  be  printed  and  affixed  to  each  copy  of  the 
TeUow  Book  of  Lecan  : — 

"  « The  Academy  desire  it  to  be  understood  that  they  are  not 
answerable  for  any  opinion,  representation  of  facts,  or  train  of  reason- 
ing that  may  appear  in  any  of  the  Academy's  publications.'  " 

The  Amendment  was  carried,  and  subsequently  put  and  carried  » 
a  substantive  Kesolution. 
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Monday,  Novembxb  9,  1896. 

Bight  Hon.  The  Eabl  of  Eosse,  x.f.,  f.b.8.,  President,  in  the 
Ohair  (and  afterwards  Most  Bev.  Bishop  Donnelly,  d.d., Vice-President). 

Dr.  B.  F.  Scharff  read  a  Paper  on  '*  The  Origin  of  the  European 
Fanna." 

Professor  Q.  F.  Fitz  Gerald,  f.b.b.,  read  a  Paper  by  Mr.  Balph 
Cnsack  on  ^*  The  Melting  Points  of  Minerals." 

A  Paper  by  Sir  Bobert  Ball,  F.n.8.,  "Further  Deyelopment  of  th^ 
relations  between  ImpulsiTO  Screws  and  Instantaneous  Screws ;  being 
the  Eleventh  Memoir  on  the  Theory  of  Screws,"  was  taken  as  read. 

Dr.  W.  Frazer  read  a  Paper  on  "  Irish  Gold." 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

Monday,  Novehbeb  30,  1896. 

(Stated  Meetino.) 

Bight  Hon.  The  Eabl  of  Bosse,  k.p.,  f.b.s..  President,  in  the  Chair. 

Mr.  John  Bibton  Garstin,  x.a.,  b.d.,  f.s.a.,  was  elected  a  Member 
of  Council  in  the  room  of  Bev.  Denis  Murphy,  s.j.,  deceased. 

Professor  O'Beilly  read  a  Paper  "  On  the  Orientation  of  the 
Cromleachs  of  Mount  Yenus,  Larch  Hill,  and  Shankill,  co.  Dublin." 

Bev.  W.  S.  Green,  ica.,  read  an  account  of  the  two  Expeditions 
made  to  Bookall  in  1896. 

This  was  accompanied  by  the  following  supplemental  Beports: 
"On  the  Previous  History  of  the  Bock  and  Shoal,"  by  Professor 
Bupert  Jones,  f.b.8.  ;  "  On  the  Petrology  of  the  Bock,"  by  Professor 
J.  W.  Judd,  O.B.,  F.B.S. ;  "  On  the  Pebbles  dredged  near  the  Bock  by 
Professor  Grenville  A.  J.  Cole,  f.o.s.  ;  "  On  the  Winds  and  Currents 
in  the  neighbourhood  of  the  Bock,"  by  B.  H.  Scott,  f.b.8.  ;  "  On  the 
Surface  Water  near  the  Shoal,"  by  H.  Dickson ;  "  On  the  Birds,"  by 
J.  Harvie  Brown,  f.z.b. ;  and  B.  M.  Barrington,  ll.b.,  f.l.s.  ;  "On 
the  MoUusca,"  by  A.  B.  Nichols ;  "  On  the  Crustacea,"  by  W.  T. 
Caiman  and  Dr.  E.  P.  Wright;  "On  the  Annelids,"  by  Professor 
M*Intosh,  F.B.8. ;  "  On  the  Echinoderms,"  by  Percy  Sladen ;  "On  the 
Polyzoa,  Actinozoa,  and  Hydrozoa,"  by  Miss  Thomley  and  Professor 
A.  C.  Haddon,  d.so.  ;  "  On  the  Sponges,"  by  Dr.  Lindenfeld. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 
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The  following  Notice  of  Motion  was  handed  in  : — 

<*  Professor  O.  F.  Fitz  Gerald  to  moye  :— 

"  That  it  be  recommended  to  the  Conncil  to  oonjaider  Uie 
adyisabilitj  of  altering  Bj*law  2  of  Chapter  IX.,  bo  that  the  days 
on  which  ordinary  General  Meetings  of  the  Academy  shall  be  held 
•hall  be  Wednesdaysi  instead  of  Mondays,  as  at  present." 


MoHBAT,  Dbcsubkr  14,  1896. 
Bight  Hon«  Thb  Saul  of  Bossb,  k.p.,  f.k.s.,  Preoidenty  in  the  Chair. 

Mr.  Charles  J.  Joly,  m.a.,  f.t.c.d.,  read  a  Paper  on  ''Vector 
Expressions  for  Cunres." 

By  permission  of  the  Academy,  Mr.  A.  Yanghan  Jennings,  tj^%.^ 
read  a  Paper  on  ''A  oew  genus  of  Bacteria,  showing  Xiongitndinal 
Fission  (Astrobacteria)." 

Professor  George  F.  Fitz  Gerald,  sen.,  f.b.s.,  moved  the  following, 
of  which  he  had  given  notice  : — 

*'  That  it  be  recommended  to  the  Council  to  consider  the 
advisability  of  altering  By-law  2  of  Chapter  IX.,  so  that  the  days 
on  which  ordinary  General  Meetings  of  the  Academy  shall  be  held 
shall  be  Wednesdays,  instead  of  Mondays,  as  at  present." 

The  motion  was  seconded  by  Earl  Belmore,  e.c.x.e.,  and  adopted. 


Monday,  Jaituabt  11,  1897. 
Mb.  Johk  KiBTON  Gabstin,  x.a.,  f.s.a.,  d.l.,  in  the  Chair. 

Edmond  Johnson  and  Thomas  Preston,  x.a..,  f.b.u.i.,  were  elected 
Members  of  the  Academy. 

The  Secretary  read  <'  A  Note  on  the  Death  of  Dathi,  King  of 
Ireland."  by  Mr.  H.  T.  Knox. 

Mr.  C.  J.  Joly,  x.a.,  f.t.g.i>.,  read  a  Paper,  ''  Note  on  Spherical 
Nets." 

Mr.  G.  Coffey  exhibited  some  recent  Finds  from  Portstewart  and 
Whitepark  Bay. 

The  Secretary  exhibited  a  Collection  of  Bronze,  Iron,  &c.,  Objects, 
recently  acquired  for  the  Museum. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 
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Monday  Jakuabt  25,  1897. 

Depvtt  SuBfiBON-GEmBBAL  H.  £iKo,  K.A.,  M.B,  in  the  Chair. 

Professor  A.  C.  Haddon,  m.a.,  d.sc.,  read  a  Paper,  "  Studies  in 
Trish  Craniology  :  m.  A  Neolithic  Cist  Burial  near  Drogheda.'* 

The  Secretary  read  a  **  Note  on  Crannoges  in  the  County  of  Mayo," 
lyj  Mr.  H.  T.  Knox. 


Monday,  Febbuabt  8,  1897. 
HiOHT  Hon.  Thb  Eabl  of  Eossb,  x.p.  f.k.s.,  President,  in  the  Chair. 

Rev.  G.  T.  Stokes,  d.d.,  read  a  Paper,  •*  On  an  original  Indulgence 
issued  by  Cardinal  Wolsey,  and  certain  other  Literary  Finds  lately 
made  in  Marsh's  Library." 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 


Monday,  Febbuabt  22,  1897. 

Rbv.  Db.  Hauohton,  M.D.,  P.B.8.,  Yice -President,  in  the  Chair. 

Sir  John  Banks,  x.c.b.,  m.d.,  in  presenting  to  the  Academy  on 
behalf  of  the  Subscribers  an  oil  portrait  (by  Miss  S.  H.  Purser, 
Hon.  B.H.A.)  of  John  Kells  Ingram,  ix.d.,  s.f.txj.d.,  President  of  the 
Academy,  1892-6,  said — Sir,  on  the  24th  February  of  last  year  a  vote 
of  thanks  was  proposed  by  his  Excellency  the  Lord  Lieutenant,  our 
Visitor,  to  our  retiring  President,  Dr.  Ingram,  for  the  able  address 
which  he  that  day  delivered.  I  had  the  honour  of  seconding  that  vote 
of  thanks,  and  I  then  took  the  liberty  of  throwing  out  the  suggestion 
that  some  memorial  of  Dr.  Ingram's  presidency  should  be  effected, 
and  that  probably  the  best  form  would  be  a  portrait  to  take  its  place 
with  those  of  some  of  his  illustrious  predecessors.  Owing  to  that  sug- 
gestion a  Committee  was  formed  of  a  few  of  Dr.  Ingram's  personal 
friends,  and  a  circular  was  sent  round  to  the  Members  of  the  Academy 
asking  them  to  subscribe.  So  ready  was  the  response  that  ample 
funds  were  forthcoming  before  the  Academy  closed  for  the  recess. 
The  next  step  was  to  request  Dr.  Ingram  to  sit  for  his  portrait,  and 
he  was  also  asked  to  name  the  artist.     You  have  now  before  you  the 


242  Royal  Irish  Academy. 

work  of  that  accomplished  artisti  ICiBS  Funer,  and  it  is  mj  rery 
pleasant  duty  on  the  part  of  the  subscribers  to  offer  the  portrait  to 
the  Academy  through  you.     It  is  not  my  intention  to  speak  of  the 
distinguished  career  of  Dr.  Ingram,  but  I  think  I  may  be  permitted 
to  say  a  few  words  with  regard  to  his  connexion  with  the  Academy, 
to  the  admirable  work  he  has  done  in  the  Academy,  and  to  the  great 
benefits  he  has  conferred  on  it.     In  the  year  1847  Dr.  Ingram  became 
a  Member  of  the  Academy,  and  it  may,  sir,  possibly  have  escaped  your 
memory  that  you  were  one  of  his  proposers.    In  1856  he  became  a 
Member  of  the  Council,  a  position  which  he  has  held,  I  belieye,  almost 
without  intermission  from  that  time  to  this.     In  1860  he  was  elected 
to  the  important  office  of  Secretary  of  Council — an  office  so  important 
that  I  believe  the  Secretary  of  the  Council  is  considered  the  brains- 
carrier  of  the  Council — and  the  mouthpiece  of  the  goyeming  body. 
1847,  the  year  in  which  Dr.  Ingram  entered  the  Academy,  was  a  year 
disastrous  to  the  country,  but  rich  in  gain  to  this  Academy ;  for  then 
M'Cullagh,  the  Lloyds,  Eowan  Hamilton,  and  Petrie   were  at  the 
height  of  their  fame,  soon  to  be  followed  by  younger  men,  by  Graves, 
by  Salmon,  by  Haughton,  by  Kane,  by  Ferguson,  and  others.    Now, 
in  proposing  that  this  portrait  of  Dr.  Ingram  should  be  painted,  I 
said  it  was  desirable  that  it  should  be  painted  from  the  living  man,  and 
not  from  photographs,  as  some  others  have  been  painted,  and  that  we 
the  present  men  should  not  leave  it  to  our  successors  to  have  it 
painted  from  photographs.     It  is  a  great  justification  to  us  to  have 
the  opportunity  of  contrasting  the  living  man  with  his  likeness. 
Passiug  from  the  present  to  the  future,  I  may  say  it  will  be  a  great 
matter  of  interest  for  those  who  succeed  us,  as  they  gaze  on  the 
lineaments  of  these  distinguished  men,  to  have  an  opportunity  of  thus 
seeing  what  manner  of  men  they  were  on  whom  we  delighted  to  confer 
honour.     In  the  name  of  the  subscribers  I  beg  to  present  this  portrait 
to  the  Academy,  and  desire,  in  conclusion,  to  express  the  hope,  which 
is  shared  in  by  all  present,  that  Dr.  Ingram  may  contiuue  long  amongst 
us  and  adorn  the  Academy  of  which  he  has  so  long  been  a  distinguished 
member. 

The  Chairman  said  Lord  Bossc  had  expressed  his  regret  that 
he  was  not  able  to  be  present  on  this  occasion,  and  therefore  it 
fell  to  his  lot  as  senior  Vice-President,  to  take  the  chair  when  this 
presentation  was  being  made.    It  was  quite  unnecessary  for  anyone 
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occnpying  tlie  chair  of  the  Academy  on  such  an  occasion  to  make  any 
lengthened  remarks  on  their  ex-President,  Dr.  Ingram,  and  he  was 
quite  sure  they  would  unanimously  receive  with  pleasure  the  presen- 
tation of  this  portrait.  He  was  glad  to  he  reminded  hy  Sir  John 
Banks  that  he  had  the  honour  of  proposing  Dr.  Ingram,  originally, 
as  a  Memher  of  the  Academy.  Personally,  his  relations  with 
Dr.  Ingram  through  life  had  heen  of  the  most  intimate  friendship 
and  affection,  and  in  asking  their  hearty  acceptance  of  this  portrait 
of  their  ex-President,  he  was  quite  sure  that  the  Members  of  the 
Academy  would  join  heartily  with  him  in  a  warm  and  cordial 
acknowledgment  of  the  services  which  he  had  rendered  to  the 
Academy.  It  afforded  him  the  greatest  possible  gratification  to  ask 
them  to  accept  by  their  applause  the  portrait  now  placed  before  them. 
It  afforded  him  great  pleasure  to  accept  in  their  name  the  gift  of  this 
portrait  of  their  ex-President,  Dr.  Ingram.  He  felt  greatly  struck 
and  gratified  with  the  success  of  the  distinguished  artist  in  executing 
the  picture. 

A  collection  of  antiquities  recently  acquired  for  the  Academy's 
Museum  was  exhibited;  including  an  ecclesiastical  ring  of  gold,  a 
piece  of  gold  ''ring  money,"  a  number  of  bronze  swords,  rapiers, 
spear  heads,  fibulae,  pins,  various  stone  objects,  querns,  celts,  &c., 
fiint  arrow  heads,  medieval  ecclesiastical  tiles,  wooden  ''otter 
traps,"  and  ancient  beads. 


Tuesday,  Mabch  16,  1897. 

(Stated  Mektino.) 

Eight  Hok.  The  Earl  of  Eosse,  e.p.,  f.b.s..  President,  in  the  Chair. 

The  President  declared  the  ballot  open  for  the  election  of  Presi- 
dent and  Council  for  the  ensuing  year ;  also  for  the  election  of  Hono- 
rary Members,  and  appointed  Mr.  0.  Coffey  and  Mr.  F.  W.  Moore 
as  scrutineers. 
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The  Secretarj  of  Cooncil  read  the  following : — 

Rkpokt  op  thx  CocvaL  lom  thx  Yx^m  1896^7. 

Since  the  date  of  the  Inst  Report  the  following  Pahlications  of  the 
Academy  have  been  issued  : — 

Dr€m$actiotUy  toL  xxx. 
Part  18.     **  On  a  Volcanic  Keck,  of  Tertiary  Age,  in  the  county  of 
Oalway."    By  Professor  SoUas,  D.9C.y  7.R.8.,  and  A.  M'Hemy,  v.kj.a. 
Part  19.    ''On  Scalar  Inyariants of  two  Linear Tector  FnnctiaQs.'* 
By  Charles  J.  Joly,  m.a.,  f.t.cd. 

Part.  20.  '*  On  Species  of  PkaxoeephaiuM  and  ApitnuaJ*  Br 
W.  T.  Caiman,  b.sc. 

2yan$aeii(m$f  toI.  zxxL 

Part  1.  ''On  Deep-Sea  Crustacea  from  the  South-west  of 
Ireland/'     By  W.  T.  Caiman,  b.8C. 

Part  2.  "  Notes  on  the  Prehistoric  Cemetery  of  Loughcrew,  with 
a  Fasciculus  of  Photographic  Illustrations  of  the  Sepulchral  Cairns.'* 
By  George  Coffey,  b.e. 

Procfedin^i, 

Of  the  Proceedings,  Third  Series,  Part  5  of  Vol.  in.,  was  published 
in  May,  1 896,  and  contained  the  following  Papers  : — 

"Prehistoric  Settlements  at  Portnafeadog,  in  the  Parish  of  Moyrus 
Connemara."     By  Francis  Joseph  Bigger,  if.n.i.A. 

"  Notes  on  the  Composition  of  Ancient  Irish  Gold  and  Silver  Orna- 
ments."    By  Ernest  A.  Smith,  Assoc.  R.s.if.,  p.c.s. 

"  On  a  Doublc-Cist  Grave  and  Remains  recently  discovered  at  Old- 
bridge,  county  Meath."     By  George  Coffey,  b.k. 

"On  Two  New  Species  of  Phycopeltis  from  New  Zealand."  Bv 
A.  Yaughan  Jennings,  p.l.s.,  f.g.s. 

"Note  on  the  Role  of  Osmosis  in  Transpiration."  By  Henry  H. 
Dixon,  B.A. 

"  On  Five  Gold  Fibulee  lately  discovered  in  the  South  of  Ireland,  and 
on  the  Art  Processes  used  in  their  Manufacture."  By  Dr.  W. 
Frazer,  and  Mr.  Edmond  Johnson,  x.b.i.a. 

"The  Paten  of  Gourdon,  Illustrated  from  The  Book  of  Armagh.*' 
By  the  Rev.  T.  Olden. 
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And  Part  1  of  Yolume  it.  in  December,  1896,   contaming  the 
following  Papers: — 

"  Quaternion  Invariants  of  Linear  Vector  Functions  and  Quaternion 
Determinants."     By  Charles  J.  Joly,  k.a. 

"  Prehistoric  Cenotaphs."    By  George  Coffey,  b.b. 
'*  Beport  upon  the  Baised  Beadies  of  the  North-east  of  Ireland,  with 
special  reference  to  their  Pauna."    By  B.  Lloyd  Praeger,  b.s. 

"Magh  Adhair,  County  Clare.  The  Place  of  Inauguration  of  the 
Dalcassian  Kings."    By  Thomas  Johnson  Westropp,  b.a. 

"  On  the  Osmotic  Pressure  in  the  Cells  of  Leaves."    By  Henry  H. 

Dixon,  B.A. 
"The  Ethnography  of  Ballycroy,  County  Mayo."    By  Charles  B. 

Browne,  x.n. 
"  Additions  to  the  Hepaticee  of  the  Hill  of  Howth,  with  a  Tabl& 

showing  the  Geographical  Distribution  of  all  the  Species  known 

to  grow  there."    By  David  McArdle. 

*^  A  Study  of  the  Languages  of  Torres  Straits,  with  Yocabularies  and 
Grammatical  Notes."  (Part  n.)  By  Sidney  H.  Bay,  and  Alfred 
C.  Haddon,  m.a. 

The  following  Publications  are  in  the  Press : — 
Transactions,  xxzi. 

Part  3.  "Beport  on  the  Expedition  to  Bockall."  By  Bev.  W, 
S.  Green,  and  others. 

Part  4.  "  Further  Development  of  the  Belations  between  Impul- 
sive Screws,  and  Instantaneous  Screws,  being  the  Eleventh  Memoir 
on  tho  Theory  of  Screws."    By  Sir  Bobert  Ball,  ll.d.,  f.b.s. 

The  following  Science  Grants,  recommended  by  the  Council,  were 
sanctioned  by  the  Academy : — 

£40  to  a  Committee,  consisting  of  Dr.  B.  F.  Scharff,  Dr.  E.  J. 
McWeeney,  Professor  T.  Johnson,  Messrs.  B.  LI.  Praeger,  G.  Pirn, 
G.  H.  Carpenter,  F.  W.  Moore,  A.  B.  Nichols,  G.  E.  H.  Barrett- 
Hamilton,  B.  J.  XJssher,  and  D.  Mc  Ardle  to  assist  them  in  continuing 
their  Besearches  into  the  Fauna  and  Flora  of  Ireland. 
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£25  to  ft  Committee  eonwrting  of  Ber.  Dr.  Hangfaton,  FraieBBor 
D.  J.  Cnnningham,  PiofeaBor  A.  C.  Haddon,  and  Dr.  G.  B.  Browne,  to 
afldst  them  in  carrying  on  the  work  of  the  Anthiopometrical  Labon- 
torjy  and  the  Ethnographical  Sorrey  of  the  remote  districts  of 
Ireland. 

£20  [as  a  supplemental  Orant]  tq  a  Committee  consisting  of  Ur. 
B.  M.  Bamngton,  Professor  A.  C.  Haddon,  Bev.  W.  8.  Green,  Mr. 
B.  U.  Praeger,  and  Professor  £.  P.  Wright,  to  assist  them  in  inresti- 
gating  the  Zoology,  Botany,  and  Oeology  of  the  Island  of  Bockall, 
and  to  dredge  in  its  Tidnity. 

£10  to  a  Committee  consisting  of  Messrs.  W.  J.  Knowles,  B.  LI. 
Praeger,  W.  H.  Patterson,  and  F.  JT.  Bigger,  to  assist  them  in  inresti- 
gating  the  Prehistoric  remains  in  the  neighbourhood  of  Bonndstone, 
and  on  the  sea-shore  along  Mannin  and  Ballyconneely  Bays. 

£5  to  Professor  O.  F.  Fits  Gerald,  and  Mr.  £.  Collum,  to  asaifit 
them  in  carrying  on  a  series  of  Magnetic  Observations  at  Yalentia. 

The  following  Members  have  been  elected  since  1 6th  March,  1896  :-- 

William  Alexander  Craig. 

Thomas  George  Hennis  Green. 

Edward  John  Gwynn,  m.a.,  f.t.cd. 

Bev.  John  Hammood,  n.n. 

John  Merrick  Head,  p.r.o.s. 

Edmond  Johnson. 

Bey.  Henry  William  Lett,  m.a. 

Bev.  Daniel  M'Crea. 

Bev.  Joseph  M'Keefry. 

Alexander  Charles  O'Sullivan,  x.a.,  f.t.c.b. 

Thomas  Preston,  m.a.,  p.b.u.i. 

Bight  Hon.  Christopher  Talbot  Bedington,  d.l. 

At  the  Stated  Meeting,  on  the  16th  March,  1896 — 

William  Bamsay,  p.b.s., 

Bev.  Thomas  George  Bonney,  f.h.s., 

Sir  William  Flower,  x.o.b.,  f.r.s.. 
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were  elected  Honorary  Members  in  the  Section  of  Science,  and 

The  Right  Hon.  Lord  Lister 
(then  Sir  Joseph  Lister,  Bart.),  President  of  the  Boyal  Society,  was 
proclaimed  an  Honorary  Member  under  By-Law  14,  Chapter  II. 

The  Academy  has  lost  by  death  within  the  year  two  Members  :— 
Rev.  Denis  Mnrphy,  s.j.,  ll.d.,  elected  12th  May,  1884. 
Oeneral  John  Meredith  Read,  elected  14th  January,  1867. 

The  Academy  has  also  lost  by  death  four  Honorary  Members  in 
the  Section  of  Science : — 

Gabriel  Auguste  DaubrSe,  elected  16th  March,  1869. 
Emil  Heinrich  Dubois  Reymond,  elected  16th  March,  1895. 
Baron  Ferdinand  von  Mueller,  k.c.m.o.,  elected  16th  March,  1894. 
Karl  Weierstrass,  elected  16th  March,  1895. 

A  statement  of  the  facts  relating  to  an  anticipated  contribution  to 
the  funds  of  the  Academy,  in  aid  of  the  progress  of  the  Irish 
Dictionary,  was  laid  before  the  Council  in  due  course,  but  the 
Council  report  that,  after  full  consideration  of  all  the  circumstances, 
there  do  not  seem  to  be  sufficient  grounds  to  hope  that  the  expected 
gift  will  be  forthcoming. 

The  Council  also  regret  that  they  have  not  yet  been  able  to  secure 
the  co-operation  of  a  competent  scholar  in  the  preparation  of  the 
Dictionary.  The  funds  at  command  are  so  small,  and  the  position 
being  naturally  of  a  temporary  nature,  and  involving  special  quali- 
fications, the  number  of  persons  from  among  whom  a  suitable 
assistant  could  be  selected  is  limited,  and  does  not  permit  a  selection 
at  will.  But  considerable  progress  has  been  made  in  the  translation 
and  study  of  Medical  literature  in  Irish,  which  will  in  due  time  be 
laid  before  the  Academy. 

The  fourth  volume  of  the  "  Annals  of  Ulster."  containing  the 
Introduction  and  Index,  has  not  yet  been  published,  but  the  Editor, 
Rev.  Dr.  Mac  Carthy,  has  been  steadily  at  work  upon  it,  and  expects 
that  the  Index  will  be  printed  off  before  the  end  of  the  present 
Academic  session,  and  the  Introduction  shortly  after,  so  that  the 
volume  will,  it  is  hoped,  be  published  at  the  beginning  of  the 
autumn,  thus  completing  the  entire  work. 

R.I.A.  MINUTES,  1896-'97.  [23] 
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The  BeT.  Edmond  Hogan,  8.J.,  Todd  Professor,  has  resigned  the 
Professorship,  in  consequence  of  other  pressing  duties  rendering  it 
impossible  for  him  to  devote  to  it  the  requisite  time.  The  election  of 
his  successor  will  deTolve  upon  the  new  Council  at  an  early  date. 

The  reproduction,  by  photolithography,  of  the  "  Yellow  Book  of 
Lecan,"  having  been  completed,  the  work  was  published  during  the 
past  year,  it  being  the  fifth  of  the  Academy's  facsimiles  of  the  more 
important  Irish  Manuscripts. 

During  the  past  year  a  large  number  of  Antiquities  hare  been 
acquired  for  the  Museum.  These  include  many  bronze  weapons  and 
implements,  swords,  dagger-blades,  celts,  etc.,  and  two  exceptionally 
fine  specimens  of  rapiers ;  also  some  fibuise,  rings,  pins,  and  portions 
of  bridle-bits,  etc.  The  Academy  has  also  acquired  a  collection  of 
upwards  of  700  flint  objects,  including  flint  knives,  some  very  perfect 
specimens  of  a  rare  form  of  tanged  knife-blades,  and  a  representative 
collection  of  flint  arrow-heads  from  the  north  of  Ireland.  This  is  the 
most  important  acquisition  in  this  department  which  the  Academy 
has  made  for  some  years.  In  addition  to  the  foregoing,  some  fine 
specimens  of  querns,  and  over  200  other  stone  objects,  have  been 
obtained;  also  two  excellent  collections  of  beads,  and  9  wooden 
objects,  known  as  **  otter  traps.'' 

Two  additional  rooms  in  the  Museum  Building  will  shortly  be 
made  available  for  the  display  of  the  Academy's  collections.  The 
western  gallery  of  the  large  central  court  has  been  for  some  months 
occupied  by  Ogam  inscribed  stones  and  other  large  stone  objects, 
which  had  been  at  first  placed  in  the  Crypt. 

The  Council  regret  to  say  that  they  have  not  yet  had  any  com- 
munication from  the  Government  as  to  the  filling  of  the  post  of 
Curator  of  the  Academy's  Museum,  which  has  remained  vacant  since 
November  last. 

Major  Robert  Mac  Eniry  was  appointed  Curator  of  the  Academy's 
Museum  in  April,  1872.  The  entire  collection  was  transferred  to  the 
New  Science  and  Art  Museum  Building  under  an  Agreement  between 
the  President  and  Council  of  the  Boyal  Irish  Academy,  and  the  Lords 
of  the  Committee  of  Council  on  Education,  of  June,  1890,  when 
Major  Mac  Eniry  became  a  member  of  the  Civil  Service.  The 
Council,  at  the  time,  understood  that  he  would  rank  for  pension 
as  an  ordinary  Civil  Servant  from  the  date  of  his  first  appointment. 
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In  November  last  he  was  retired  by  the  Science  and  Art  Department 
without  any  pension,  though  with  the  oSer  from  the  Treasury  of  one 
half-yeai^s  salary  as  a  gratuity.  The  Council,  remembering  Major 
MacEniry's  long  and  valuable  services,  petitioned  the  Treasury, 
through  His  Excellency  the  Lord  Lientenanti  on  this  subject,  but 
without  effect. 

The  Beport  was  adopted. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

On  the  Report  of  the  Scrutineers,  the  President  declared  the 
following  elected  as  President  and  Council  for  the  ensuing  year : — 


PsssiDBirT. 
RieHT  Hon.  Th£  Eabl  of  Bossb,  x.p.,  ll.d.,  v.b.b. 

COUKCIL. 

Committee  of  Science. 

Edward  Perceval  Wright,  m.d. 
Francis  A.  Tarleton,  LL.n.,  n.sG. 
Benjamin  Williamson,  n.sc.,  F.a.8. 
Joseph  P.  O'Reilly,  c.e. 
George  L.  Cathcart,  h.a.. 
George  Henry  Kinahan,  c.b. 
William  J.  SoUas,  n.sc.,  f.r.8. 
Robert  P.  Scharff,  b.sc.,  ph.d. 
Arthur  A.  Rambaut,  x.a.,  d.sc. 
Greenwood  Pirn,  m.a. 
Grenville  A.  J.  Cole,  f.g.s. 
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CowimitUe  of  PoliU  Literature  and  Antiquities. 

Bobert  AtkinBon,  ll.d. 
Bev.  Maxwell  H.  Close,  k^. 
Sir  John  T.  Gilbert,  i.l.d.,  r.8.4. 
William  Frazer,  F.ii.c.8.1. 
Louis  C.  Purser,  x.a.,  litt.]>. 
Most  Rer.  Bishop  Donnellj,  bj>. 
Lord  Walter  FitzOerald. 
Ber.  John  Henry  Bernard,  i>.d. 
John  Eells  Ingram,  ll.d. 
John  Bibton  Garstin,  x.4.,  f.s.4. 

On  the  Beport  of  the  Scrutineers,  the  President  declared  the 
following  elected  as  Honorary  Members : — 

A.  Michel  L6vy. 
Albert  Von  KoUiker. 

The  President,  under  his  hand  and  seal,  nominated  and  appointed 

The  Most  Bey.  Bishop  Donnelly,  d.d., 
John  Eells  Ingram,  ix.d., 
Benjamin  Williamson,  sc.n., 
Sir  John  Gilbert,  ll.d., 

to  be  Vice-Presidents  of  the  Academy  for  the  year  1897-8. 

A  ballot  was  opened  for  the  election  of  Officers.  Dr.  Browne  and 
Mr.  Coffey  acted  as  Scrutineers.  The  following  were  declared 
elected : — 

Tbeastjbeb — Bev.  M.  H.  Close,  ic.a. 

Sbcretabt — Ed.  Perceval  Wright,  ic.n. 

Secretabt  of  the  Coukcil — ^Bobert  Atkinson,  ll.d. 

Sbcretabt  of  Foreion  Correspondence — Joseph  P.  O'Beilly,  c.s. 

Librarian — Sir  John  T.  Gilbert,  ll.d. 

Assistant  Sbcretart — Bobert  Macalister,  ll.b. 

The  Academy  then  adjourned. 
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MovDAT,  Afbil  12, 1897. 

Sn  JoHK  T.  GiLBBST,  LL.D.,  a  Yioe-President,  in  the  Chair. 

Gteorge  Bryers,  Eev.  Michael  P.  Hickey,  and  Edward  Pamall 
Onlverwell,  h.a..,  f.t.c.d.,  were  elected  Members  of  the  Academy. 

Professor  O'KeiUy,  o.e.,  read  a  Paper  "  On  the  constitution  of  the 
*  Galp '  Shale  of  the  neighbourhood  of  Dublin.'' 

The  Secretary  read  for  Margaret  Stokes,  Hon.  x.ii.i.a..,  a  Paper 
^*0n  some  typical  examples  of  the  High  Grosses  of  Ireland." 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

Bead  the  following  letters : — 

«  WuBZBune,  the  20^A  Maroh^  1897. 

''  To  the  Secretary  of  the  Eoyal  Irish  Academy. 

"  Sib, 

''  Your  Academy  has  done  me  the  great  honour  to  elect  me  as  an 
Honorary  Member  in  the  Department  of  Science. 

<<  I  take  the  liberty  to  ask  you  to  present  to  the  Academy  my 
warmest  thanks  for  this  election,  and  to  add  at  the  same  time,  that  I 
I  shall  always  be  proud  to  range  amongst  the  Members  of  youi* 
distinguished  scientific  Corporation. 

*'  I  am,  dear  sir, 

''  Your  most  obedient  servant, 

•*  Pbop.  Albert  vow  KOllikkb." 

"Paris,  le  22  Mar9,  1897. 

"MONSIBUR,  ^ 

"Yous  avez  bien  touIu  me  faire  part  de  ma  nomination 
comme  membre  honoraire  de  la  Eoyal  Irish  Academy,  Section  des 
Sciences. 

'<  Je  suis  profond6ment  flatte  et  honor6  de  cette  marque  d'estime 

ILX.A.  MnnTTBS,  8B88I0N  1897-98.  [24] 
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pour  mes  traTaox  et  je  voiu  prie  do  bien  vonloir  ^tre,  aupr^s  de  vo? 
coUignes,  I'interpi^te  de  mes  sentiments  de  profonde  gratitade. 

^'Yeuillez  agr6er»  Monsienr,  I'ezpression  de  mes  sentiments  de 
hante  consideration  et  de  d^rouement. 

'*  A.  MiCEXL  LftTT, 


MovDAT,  Apbil  26, 1897. 
Pbot.  J.  P.  O'Reilly,  o.k.,  in  the  Chair. 

Mr.  Edmond  Johnson  and  Mr.  George  Bryers  signed  the  BoU,  and 
were  admitted  Members  of  the  Academy. 

The  Secretary  read  a  Paper  by  Mr.  R.  J.  TJssher,  "  On  a  discorery 
of  Human  and  other  Remains,  with  materials  similar  to  those  of  a 
Crannog,  high  above  the  present  vaUey  of  the  Blackwater,  betwe^ 
Jismore  Castle  and  Cathedral." 

Dr.  C.  R.  Browne  read  a  Paper  by  himself  and  Prof.  Cunningham, 
'<0n  some  Human  Remains  lately  discovered  in  Lismore  by  Mr. 
Ussher." 

The  Secretary  read  for  Mr.  Ralph  Cusack  the  following  Papers  :— 

(1)  **  On  Human  Locomotion — ^Variety  of  Velocity  when  walking'* ; 

(2)  ''On  the  effect  of  change  in  temperature  on  Phosphorescent 
Substances." 

Donations  to  the  Library  were  announced,  and  thanks' were  Toted 
to  the  Donors. 


MoimAT,  Mat  10,  1897. 
Sir  John  Gilbert,  ll.d.,  a  Vice-President,  in  the  Chair. 

Edwin  William  LoTegrove,  m.a.,  was  elected  a  Member  of  the 
Academy.  • 

Donations  to  the  Library  were  announced,  and  thanks  were  Toted 
to  the  Donors. 

The  Treasurer  laid  on  the  table  the  Accounts  for  1896-7  as 
audited;  also  the  Estimate  of  Income  and  Expenditure  for  1897-8. 


Minutes  qf  Proceedings.  253 

MoiTDAT,  Mat  24,  1897. 
Snt  JoHK  OiLBKSTy  LL.D.,  a  Yice-Presldeiit,  in  the  Chair. 

Mr.  Thomas  Preston,  h.a..,  signed  the  Boll  and  was  admitted  a 
Member  of  the  Academy. 

Mr.  T.  J.  Westropp,  h.a..,  read  a  Paper  on  "The  distribution  of 
Cromlechs  in  the  County  of  Clare." 

Dr.  Frazer  exhibited  a  Silver  Cup  lent  for  Exhibition  by  Mr. 
Waterhouse. 

Mr.  Coffey  exhibited  a  Spear  found  near  Enniskillen  by  Mr. 
Thomas  Plunkett,  h.]i.i.a. 

The  following  Science  Grants,  recommended  by  the  Council,  were 
sanctioned  by  the  Academy : — 

£100  to  a  Committee  consisting  of  Lord  Eosse,  Dr.  G.  F. 
Fitz  Gerald,  and  Mr.  E.  Cullum,  to  assist  them  in  carrying  on  the 
Magnetical  Observatory  at  Valentia. 

£35  to  a  Committee  consisting  of  Kev.  Dr.  S.  Haughton,  Dr,  D. 
J.  Cunninghan,  Dr.  A.  C.  Haddon,  and  Dr.  Charles  R.  Browne,  to 
assist  them  in  carrying  on  the  work  of  the  Anthropometrical  Labora- 
tory, Trinity  College,  Dublin,  and  the  Ethnographical  Survey  of 
Ireland. 

£12  to  Mr.  Henry  Dixon,  to  assist  him  in  carrying  on  his  investi- 
gations of  the  Physics  of  the  Transpiration  Current,  and  the  Problem 
of  the  Ascent  of  Sap  in  High  Trees. 

£6  to  a  Committee  consisting  of  Dr.  E.  P.  Wright,  Messrs.  F.  W. 
Moore,  and  D.  M'Ardle,  to  assist  them  in  the  investigation  of  the 
Irish  HepaticsB. 

£35  to  a  Committee  consisting  of  Dr.  R.  F.  Scharff,  Messrs.  G. 
H.  Carpenter,  A.  R.  Nichols,  G.  E.  H.  Barrett-Hamilton,  R.  J. 
IJssher,  R.  Lloyd  Praeger,  and  H.  Lyster  Jameson,  to  assist  them  in 
continuing  their  researches  into  the  Fauna  of  Ireland. 

£12  to  Mr.  Thomas  Plunkett  to  assist  him  in  exploring  a  large 
Cairn  a  short  distance  from  Enniskillen. 

The  Treasurer,  in  accordance  with  By-law  8,  Chapter  III.,  read  a 
List  of  Members  in  arrear. 

Donations  to  the  Library  were  announced  and  thanks  were  voted 

to  the  Donors. 

[24*] 
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MoRDAT,  Jttitb  14,  1897. 

Motr  Est.  Db«  Dohvellt,  Lobs  Bishop  or  Gavxa,  a  Yice-Preadesi 

in  the  Chair. 

Thomas  Frederick  Cooke  Trench,  d.l.,  waa  elected  a  Member  i 
the  Academy. 

Sir  John  Oilhert,  ll.2>.,  read  a  Paper,  '*  Notes  on  Irish  Bibli<r 
graphj — ^Notices  on  Publications  bj  Irish  Authors,  or  in  conneii^ii 
with  Ireland,  printed  in  the  17th  Century/' 

Dr.  C.  R.  Browne  read  a  Report  by  himself,  Mr.  G.  Co&y  ssi 
Mr.  T.  J.  Westropp,  **  On  a  prehistoric  burial  near  Newcastle,  oonntr 
Wicklow." 

Dr.  Frazer  exhibited  a  silver  chalice  from  Carrickmacross  Chnxdi. 
by  permission  of  Bey.  B.  W.  Moffett. 

Donations  to  the  library  were  announced,  and  thanks  were  roted 
to  the  Donors. 

On  the  motion  of  Mr.  John  Ribton  Garstin,  d.l.,  seconded  by  Mr 
P.  Elrington  Ball,  it  was  resolyed : — **  That  an  address  of  Congratiils- 
tion  to  Her  Majesty  the  Queen,  Patron  of  the  Academy,  on  the 
completion  of  the  Sixtieth  Tear  of  Her  Reign,  be  drawn  up  by  the 
Officers  of  this  Academy  for  adoption  by  the  Academy." 

The  following  draft  was  accordingly  submitted : — 

To  Heb  Mosi  Oracioxjs  Majbstt  Queen  Yicto&ia. 

Mat  it  please  Youb  Majesty, 

We,  the  President  and  Members  of  the  Royal  Irish  Academy. 
beg  to  offer  to  Your  Majesty  our  most  Loyal  and  Hearty  Congratn- 
lations  on  the  completion  of  the  Sixtieth  Year  of  Your  Reign. 

Since  His  Majesty  Oeorge  III.  founded  our  Academy  in  1786, 
each  Reigning  Soyereign  of  Oreat  Britain  and  Ireland  has  been 
our  Patron. 

Established  in  the  Kingdom  of  Ireland  for  the  study  of  Scienoe, 
Polite  literature,  and  Antiquities,  we  and  our  predecessors  hare 
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now,  for  over  a  Century,  devoted  ourselyeB  to  this  task,  and  we  are 
gratified  to  know  that  the  published  Becords  of  our  Labours  are  in 
Your  Majesty's  Library  at  Windsor. 

We  tender  to  Your  Majesty  the  assurance  of  our  Loyal  Devotioni 
and  we  pray  that  You  may  be  long  spared  to  occupy  the  Throne 
of  these  Eealms. 

Signed  on  behalf  of  the  Eoyal  Irish  Academy, 
EossB,  Puiident. 
E.  PxacxYAL  WxioHT,  M.D.,  Secretary. 

AoAnxmr  Houss, 

Dawsok  StrebTi  DuBLnr, 
June  Ui\  1897. 

On  the  motion  of  Master  Pigot,  seconded  by  Dr.  Frazer,  it  was 
resolved : — ''  That  the  Address  to  Her  Majesty  the  Queen,  just  read, 
be  adopted,  and  that  the  President  and  Secretary  of  the  Academy 
(accompanied  by  the  Mace)  do  present  the  same,  on  behalf  of  the 
Academy,  at  whatever  time  and  place  shall  be  appointed." 


MONDAT,  JUKB  28,  1897. 

Six  John  Gilbebt,  ll.d.,  a  Yice-Preeident,  in  the  Chair. 

The  Yery  Bev.  Hugh  O'Eeilly  signed  the  Boll,  and  was  admitted 
a  Member  of  the  Academy. 

John  Joly,  so.n.,  p.]i.s.,  was  elected  a  Member  of  the  Academy. 

Mr.  C.  J.  Joly,  m.a..,  p.t.cd.,  read  a  Paper  "On  the  Associative 
Algebra  applicable  to  Hyper-Space." 

Dr.  C.  B.  Browne  read  a  ''  Beport  on  the  Ethnography  of  Clare 
Island  and  Lmishturk,  Co.  Mayo." 

Mr.  G.  Coffey,  a..i.b.,  read  a   '<  Note  on  a  recently  discovered 
'Ship-marking'  at  Dowth." 


2S6  Ro^IfiA 

Donatiou  to  the  Mmeim  and  libnrf  were  «HiiiHiffd,  aid 
thanks  were  Toted  to  the  Dooon. 

Bead  letter  from  the  Secretaries  of  tlie  Inteniatiaii^  CoagRa  d 
Orientalists^  inyiting  the  Academy  to  be  represented  bj  a  Delegate. 

It  was  resolred : — 

*'  That  the  inritation  of  the  International  Cangreas  of  Oiientdki 
to  attend  the  meeting  to  be  held  in  Paris  between  the  5th  and  12th  cf 
September,  be  accepted,  and  that  Frofeaaor  B.  AthinBon,  ixj>.,  be 
appointed  as  the  Academy's  Delegate,  and  that  this  appointment  be 
made  under  the  Seal  of  the  Academy." 


Mon^T,  NoTXKBsa  8, 1897. 
De.  J.  K.  Ihoram,  8.f.t.c.]>.,  a  Yice-President,  in  the  Chair. 

Mr.  Thomas  Frederick  Cooke-Trench,  d.l.,  signed  the  BoH,  and 
was  admitted  a  Member  of  the  Academy. 

The  Secretary  read  a  letter  from  the  President  (The  Bail  d 
RoBsc,  K.P.),  stating  that  he,  accompanied  by  Lord  Powezisconrt  asd 
Mr.  John  Ribton  Garstin,  had  presented  to  H.B.H!.  the  Prince  of 
Wales,  on  behalf  of  the  Queen,  the  Academy's  Address  to  Her  Majestr 
on  the  completion  of  the  sixtieth  year  of  Her  reign,  and  that  His 
Boyal  EighnesB  had  handed  him  the  following  reply : — 

"  On  behalf  of  the  Queen,  my  dear  mother,  I  thank  yon  for  your 
loyal  and  dutiful  Address,  and  for  the  affectionate  congratuIatioBs 
which  you  tender  on  the  completion  of  the  60th  year  of  Her  reign. 

**  It  is  a  source  of  profound  joy  to  the  Queen  to  receive  the 
expressions  of  devotion  to  Her  Person  and  Family,  which  are  offered 
by  Her  subjects  throughout  the  Empire ;  she  is  gladdened  by  the 
thought  that  the  sixty  years  of  Her  reign  have  been  years  of  progress 
in  knowledge  and  of  increase  in  prosperity ;  and  she  prays  that,  by 
the  blessing  of  Almighty  GOD,  she  may  always  live  in  the  hearts  of 
Her  loving  and  beloved  people." 
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The  death  of  the  Rev.  Dr.  Hanghton  was  announced,  wherenpon 
Dr.  F.  A.  Tarleton,  v.t.c.d.,  moved,  and  the  Earl  of  Belmore,  o.c.k.g., 
seconded : — 

<'  That  the  Academy  hereby  places  on  record  its  deep  sense  of  the 
great  loss  which  it  and  Science  have  sustained  by  the  death  on  the 
Slst  of  October  last,  of  the  Bev.  Samuel  Hanghton,  h.d.,  ll.d.,  d.cl. 

"Elected  a  Member  of  the  Academy  fifty-three  years  ago.  Dr. 
Saughton  was,  in  1848,  awarded  a  Cunningham  Medal  for  a  Memoir 
''On  the  Equilibrium  and  Motion  of  solid  and  fluid  Bodies.' 

"  He  served  for  over  thirty  years  on  the  Council,  and  was  elected 
President  in  1886. 

"  The  Academy  tenders  to  the  Members  of  his  family  its  sincerest 
sympathy  in  their  bereavement." 

It  was  resolved  that,  "  Sir  Robert  Ball's  Paper  *  On  the  Theory  of 
Screws/  be  taken  as  read,  and  that  the  Academy  as  a  mark  of  respect 
to  the  memory  of  the  late  £ev.  Dr.  Haughton,  do  now  adjourn." 


Tuesday,  Novbmbbb  30, 1897. 

(Stated  MEsrore.) 

Bt.  Hon.  The  Eabl  of  Bosse,  x.p.,  f.e.s..  President,  in  the  Chair. 

The  Secretary  read  a  letter  from  Sir  William  Kaye  expressing  the 
regret  of  His  Excellency  the  Lord  Lieutenant  that,  in  consequence  of 
urgent  official  business,  he  found  himself  unable  to  be  present  at  the 
Meeting. 

Bev.  J.  E.  H.  Murphy,  h.a.,  PvCv.  S.  Hemphill,  d.d.,  and  Itev. 
J.  P.  Mahafi^,  d.d.,  p.t.c.d.,  signed  the  Boll,  and  were  admitted 
Members  of  the  Academy. 

The  President  then  delivered  his  Address : — 

In  accordance  with  the  custom  which  prevails  in  the  Boyal 
Irish  Academy,  that  the  President  should  at  some  time  during  his 
term  of  office  deliver  an  Address,  I  have  put  together  a  few  observa- 
tions which  seem  to  be  appropriate  to  the  present  occasion. 
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This  year  may,  I  think,  be  considered  to  hare  been  an  ercBtk: 
one  for  the  Academy ;  not  becanae  of  its  being  the  sixtieth  year  •  i 
Her  Majesty's  reign,  in  which  they  felt  it  to  be  their  duty,  in  ooomiri 
with  other  Bodies  of  Her  subjects,  to  adopt  an  addreaa  of  ocmgratcL- 
tion,  which  I,  in  conjunction  with  Mr.  Qarstin  and  Lord  PoweT8(»ait. 
presented  to  the  Prince  of  Wales,  on  behalf  of  the  Qaeen,  but  ratbei 
beoause  the  Academy's  rich  collection  of  Irish  Antiquities  haa  passaj 
under  the  care  of  a  new  keeper,  after  too  long  an  interval  sinoe  the 
retirement  of  Major  M'Eniry,  who  had  grown  old  in  the  aenrioe 
and  had  for  some  time  past  been  indisposed. 

It  is  to  be  hoped  that  the  arrears  of  work,  which  are  by  this  tinB 
Tory  large,  will  now  be  gradually  overtaken,  and  that  in  the  fntun 
the  collection,  properly  accommodated,  may  be  put  into  snch  a  condi* 
tion  for  the  instruction  of  those  who  have  made  arclueology  the? 
special  study,  and  for  examination  by  the  general  public,  as  i'j 
importance  demands.    It  is  to  be  hoped,  also,  that  there  will  alwaj^ 
be  an  adequate  staff  for  the  proper  arrangement  and  classification  .: 
such  objects  as  are  continually  coming  to  hand  for  addition  to  the  cd- 
lection.    This  collection,  being  unique  and  of  great  interest  not  only  to 
persons  from  various  parts  of  Ireland,  but  also  to  visitors  to  Dublin, 
and  to  Celtic  scholars  from  various  parts  of  the  world,  deserves  to 
have  full  justice  done  to  it  in  the  National  Museum. 

It  is  satisfactory  to  find  that  the  field  for  work  on  Irish  Antiquities 
is  by  no  means  exhausted,  and  that  there  is  still  a  hope  of  nnveiling 
some  of  the  mysteries  in  which  the  remote  periods  of  ancient  Izifih 
history  are  involved,  and  into  which  many  of  us  much  desire  to 
penetrate. 

In  the  late  president's  address,  in  1892, 1  notice  the  statement  tiiat 
«only  sixteen  out  of  seventy-six  round  towers  were  illustrated  by 
Lord  Dunraven,  and  about  twenty  out  of  a  very  large  number  of 
sculptured  crosses  by  O'Neill.  Though  much  progress  may  have  smoe 
been  made,  yet  here  there  may  still  be  an  abundant  field  for  the 
industrious  photographer.  Should  not  all  these  structures  sa  well  as 
those  ancient  Irish  churches  and  buildings  which  have  not  been 
properly  photographed  be  taken  and  printed  by  some  ''permanent" 
process  ? 

Last  summer  a  movement  was  started  in  London  by  Sir  Senjsmio 
Stone,  X.P.  for  East  Birmingham,  an  enthusiastic  photographer,  in 
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this  direction,  and  an  association  was  formed  under  the  name  of  the 
*'  National  Photographic  Record  Association."  It  is  proposed  that 
**  permanent "  prints  of  all  objects  of  interest,  especially  those  which 
are  likely  to  be  swept  away  by  the  advance  of  onr  manufacturing  and 
commercial  civilization — ^if  I  may  use  the  expression — shall  be  stored 
up  in  some  suitable  place.  I  attended  the  first  meeting,  when  the 
association  was  duly  formed,  as  the  representative  of  an  English  body, 
but  I  was  informed  that  it  was  not  proposed  to  limit  the  movement 
to  England,  and  I  was  asked  to  consider  myself  as  representing 
Ireland,  and  particularly  this  Academy.  Though  we  are  not  likely 
to  be  affected  in  the  same  way  by  the  results  of  a  large  increase 
of  population  and  of  commercial  activity,  still  there  may  be  cases 
where  the  ''  permanent "  paper  print  may  survive  the  object  which  it 
portrays.  If  papyri  survive,  and  can  be  more  or  less  read  after  having 
been  in  a  position  of  neglect  for  2000  years,  should  not  these  photo- 
graphs be  equally  enduring  in  proper  and  safe  keeping  ?  The  Eoyal 
Society  of  Antiquaries  of  Ireland  have  already  made  a  considerable 
collection  of  permanent  photographs  of  our  Irish  antiquities  which  it 
strikes  me  is  not  as  well  known  as  it  deserves. 

There  is  reason  to  believe  that,  notwithstanding  aU  efforts  to 
make  known  the  readiness  to  receive  articles  of  antiquarian  interest 
for  the  Academy  Museum,  and  to  give  full  value  for  anything  of 
interest  which  may  be  found,  this  information  fails  to  reach  all  those 
who  may  be  fortunate  in  their  finds,  and  I  think  that  we  should  seek 
to  spread  more  widely  the  laws  and  regulations  about  Treasure  Trove. 

I  would  also  wish  that  there  were  more  of  the  true  spirit  of 
patriotism  among  our  collectors ;  for  then  the  last  wondrous  find 
of  gold  ornaments  in  the  north  of  Ireland  would  probably  have 
added  to  the  glories  of  our  collection,  and  not  have  found  its  resting- 
place  among  the  riches  of  the  Antiquarian  Department  of  our  British 
Museum. 

While  in  the  department  of  Irish  antiquities  the  Eoyal  Irish 
Academy  holds  a  field  which  it  can  well  call  its  own,  in  science  more 
cosmopolitan  considerations  much  affect  it.  Science  is  now  widely 
diffused,  and  the  workers  in  every  line  are  so  numerous,  that  naturally 
the  earliest  opportunity  is  taken  to  put  before  the  world  all  new  facta 
and  discoveries.  There  is  a  hot  rivalry  in  pushing  forward  each  step 
between  individuals,  institutions,  communities,  and  countries ;  also  the 
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•ccnmulatioiiB  of  commnmcatioiu  is  bo  great  that  many  are  eaoly 
overlooked,  and  the  periodicals  which  ha^e  the  widest  circaladon  snd 
possess  the  highest  standard  of  reputation  sre  often  selected  in 
preference  to  the  pnhlications  of  a  local  society. 

Stilly  notwithstanding  the  facilities  for  trayeUing  to  a  great  sckn- 
tific  centre,  and  the  rapid  commnnication  through  the  post,  which 
yearly  hecomes  more  marked,  there  is  yet  room  for  moch  profitable 
work  and  discussion  on  the  spot,  and  the  free  and  rapid  interchange 
of  ideas  face  to  face  and  in  a  university  town,  in  the  metropolis  of 
this  island,  where  there  is  much  literary  and  scientific  activity  seems 
likely  long  to  hold  its  own  as  an  effective  means  for  the  advancement 
of  knowledge. 

One  of  the  difficulties  under  which  a  scientific  society  laboun  ii 
the  want  of  a  contimumi  supply  of  communications  of  adequate  inte- 
rest for  reading  and  discussion  at  its  meetings.  If  there  be  too  much 
to  get  through  within  the  time  available  at  one  meeting  there  will  be 
too  little  at  others,  and  the  temptation  is  strong  to  send  in  worl 
rather  to  supply  the  deficiency  and  to  fill  up  the  hour  or  hour  and  s 
half  than  because,  in  the  opinion  of  the  author  and  others  a  oommnni- 
cation  is  of  sufficient  interest  to  bring  forward. 

It  occurs  to  me  that  the  desired  material  might  often  be  supplied, 
as  has  been  done  elsewherei  by  verbal  communications  of  recent  work 
which  has  been  already  published,  which  can  be  afterwards  discusBed 
by  those  present,  and  further  information  asked  from  the  communicator 
as  desired. 

From  the  recently  published  "  Becord  of  the  Boyal  Society  of 
London/'  it  appears  that  in  the  early  days  of  that  distinguished  hody 
^*  Papers  were  read  then,  as  now ;  but  the  reading  of  Papers  formed  onlj 
a  part  and  by  no  means  a  great  part  of  the  business  of  the  meeting. 
Much  time  was  spent  in  discussing  the  bearings  of  such  experimests 
as  were  shown,  and  in  devising  other  experiments  to  be  shown  ttt 
some  subsequent  meeting,  or  in  instituting  investigations  to  be  cairied 
out  in  divers  places  and  under  various  circumstances." 

Now  whatever  this  may  mean,  there  can  be  little  doubt  that  many 
things  must  have  been  gone  into  which  were  not  entirely  new,  which; 
though  very  recent,  may  have  seen  the  light  before.  These  meetings 
seem  to  have  been  something  intermediate  between  those  inteodeil 
solely  for  the  reading  of  original  Papers  and  the  formal  lecture) 


Minnies  of  Proceedings.  261 

generally  partaking  more  or  less  of  a  popular  character  as  intended 
for  a  larger  and  more  mixed  audience,  such  as  that  at  the  Friday 
evenings  of  the  Royal  Institution  in  London  or  the  afternoon  lectures 
of  the  Eoyal  Dublin  Society. 

At  the  evening  meetings  of  the  Royal  Dublin  Society  in  recent 
years,  abstracts  of  Papers  in  current  periodicals  have  sometimes  been 
given  and  experiments  shown,  I  think,  with  advantage,  and  have,  I 
believe,  given  increased  interest  to  the  meetings. 

I  commend  these  facts  to  the  consideration  of  the  Royal  Irish 
Academy. 

Probably  no  body  has  suffered  more  from  competition  than  the 
British  Association  for  the  Advancement  of  Science,  which  meets  only 
once  a  year.  People  cannot  wait  so  long  for  the  bringing  out  of  their 
results.  But  the  loss  of  original  work  has,  I  think,  been  in  great 
measure  compensated  for  by  bringing  forward  again  communications, 
already  published,  for  discussion  before  a  larger  audience  in  one  of  the 
sections,  or  even  before  the  united  audiences  of  two  sections. 

Perhaps  it  may  not  be  out  of  place  for  me  to  interpose  here  a  few 
remarks  on  the  position  of  various  archssological,  literary,  and  scien- 
tific societies  in  Ireland. 

One  cannot  but  feel  that  with  our  small  population  relatively  to 
that  of  other  places,  and  the  greater  part  of  that  small  population  of 
that  class  which,  engaged  in  agricultural  pursuits,  far  removed  from 
<K)ntact  with  literary  or  scientific  circles,  and  taking  little  interest  in  the 
advance  of  knowledge  outside  of  its  own  immediate  requirements, 
we  may  very  easily  spread  our  efforts  among  too  many  societies  and 
too  many  small  meetings.  It  is  one  thing  to  classify  our  work,  so 
that  Papers  in  each  line,  or  in  cognate  lines  of  research,  may  be  col- 
lected together  for  reading  before,  and  discussion  by,  an  audience 
specially  competent  to  discuss  those  subjects.  It  is  another  to 
include  Papers  dealing  with  a  wide  range  of  questions,  and  read 
them  before  a  very  mixed  scientific  audience,  few  of  those  present 
being  qualified  to  discuss  each  effectively. 

You  are  aware  that  there  are  other  antiquarian  Societies  in 
Ireland  working  in  their  respective  spheres  and  localities,  but  the 
Academy  is  on  friendly  terms  with  them,  and  gives  them  all  the 
assistance  in  its  power,  and  they  are  probably  able  to  cover  ground 
in  their  respective  neighbourhoods  in  a  way  that  the  Academy  is  not 
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wo  well  mble  to  do.  It  maj,  however  be  open  to  queatioii  whe^ri. 
some  of  the  work  might  not  be  more  effectually  done  by  greater  con- 
centration of  effort. 

I  leave  this  matter  to  those  members  who  have  specially  pnnael 
their  stuciit-s  in  this  direction,  and  pan  on  to  the  scientific  aide. 

It  8o  happens  that  I  am  in  the  nniqne  position  of  having  befn 
elected  in  turn  to  the  office  of  President  of  each  of  the  two  leadb; 
»rientific  Societies  in  Ireland.  Very  many  are  members  of  both  tbr 
Royal  Irish  Academy  and  the  Royal  Dnblin  Society,  and  are  therefore 
in  a  good  position  to  look  upon  both  sides  of  a  questioa  which  bas 
become  more  or  less  of  a  controversy,  from  the  necessity  of  authors 
selecting  one  or  the  other  body  before  which  to  read  their  commuoi- 
cations.  But  as  President  I  have  had  the  matter  thmst  more  promi- 
nently  before  me  on  both  sides  and  in  all  its  bearings. 

One  cannot  but  be  struck  by  the  fact  that,  in  so  small  a  oommunity 
as  Dublin — for  persons  living  in  the  country  share  very  little  in  the 
work  of  its  scientific  Societies — there  should  be  two  institations  over- 
lapping so  much  of  one  another's  field  of  work. 

The  Royal  Dublin  Society,  established  as  it  was  more  for  the 
applications  of  science  to  the  Arts  and  Industries,  has  more  coccem 
with,  and  is  more  widely  known  by  its  connexion  with,  what  is  now 
and  is  ever  likely  to  be  in  the  future  by  far  the  lai^est  indastiy  in 
Ireland — I  mean  that  of  Agriculture.  Still  it  has  its  scientific  sidt , 
the  popular  or  lecture  department  and  the  sections  for  the  reading 
and  discussion  of  Papers,  for  demonstrations  of  an  informal  character 
and  abstracts  of  recent  Papers.  These  commnnications  are  in  some 
cases  of  a  practical  character,  on  the  application  of  scientific  principle 
to  practical  and  commercial  questions ;  but  others  are  on  matters  of 
abstract  science,  and  so  cover  some  of  the  ground  which  is  embraci-^ 
by  the  Academy. 

On  the  side  of  the  Academy  it  is  said  that  here  is  the  proper  and 
legitimate  place  for  the  discussion  of  abstract  and  theoretical  ques- 
tions. On  the  side  of  the  Dublin  Society,  attention  is  drawn  to  the 
fact  that  they  have  had  in  the  past  and  at  least  equally  so  in  their 
present  Lecture  Theatre  facilities  for  illustration  and  experiment 
which  toe  do  not  yet  possess ;  also  that  the  interest  of  a  considerable 
sum  of  money  is  available  to  defray  the  cost  of  the  pablicatioD  of 
such  of  the  papers  read  at  their  meetings  as  may  be  suitable.    The 
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appliances,  however,  needed  for  illustrations  can,  most  of  them,  be 
easilj  supplied.  In  these  days  most  societies  have  their  lime-light 
lantern,  and  even  an  electric  lantern  can  be  worked  with  facility  from 
a  town  supply,  and  a  gas  supply  for  chemical  and  physical  experiments 
«an  easily  be  brought  to  the  table. 

However,  it  seems  likely  that  the  two  Societies  will  still  co-exist 
as  scientific  institutions.  It  is  not  always  easy  to  set  right  the 
«rrors  and  oversights  of  our  forefathers ;  but  cannot  there  be  some 
more  concert  in  their  efforts  with  a  view  to  more  effective  work  ? 

It  appears  to  me  that  more  might  be  done  in  this  Academy 
to  keep  the  antiquarian  and  the  scientific  side  distinct.  Two 
separate  series  are  now  in  some  cases  brought  out;  but  could  not 
more  be  done  to  have  antiquarian  evenings  and  scientific  evenings, 
though  the  convenience  of  authors  might  still  be  carefully  con- 
sulted. In  a  society  where  a  large  range  of  subjects  is  treated  of, 
there  cannot  be  a  general  interest.  Where  Physics  and  Physiology 
may  be  discussed,  the  physicists  or  the  physiologists,  as  the  case 
may  be,  are  unable  to  follow,  fall  asleep,  or  go  away ;  and  the  case 
may  be  even  stronger  where  so  distinct  matters  as  Antiquities  and 
Natural  Science  are  intermingled,  though,  nevertheless,  here  there 
appears  generally  to  be  a  fair  attendance. 

Again,  a  country  member  recently  drew  attention  to  the  inconve- 
nience arising  from  the  meetings  of  the  Academy  and  the  Dublin 
Society  being  on  different  days.  He  would  like  to  attend  the 
Academy  in  the  afternoon  and  the  Dublin  Society  in  the  evening. 
As  a  country  member  I  have  much  sympathy  with  his  view. 

Having  been  on  the  Council  of  the  Academy  for  several  years,  I 
would  beg  leave  further  to  remark  on  the  inconvenience  of  the 
meetings  of  Council  and  of  the  Academy  taking  place  on  different 
days.  In  the  Physical  Society  of  London  the  Council  and  the  Society 
meet  once  a  fortnight  on  the  eatne  day ;  and  the  Astronomical  Society 
has  its  monthly  councils  and  general  meetings  on  the  same  day,  and 
its  country  members  take  a  large  part  in  its  proceedings. 

On  the  Antiquarian  side,  it  may  be  worthy  of  remark  that  the 
preparation  for  the  press  of  the  ''  Annals  of  Ulster,"  entrusted  to  the 
Academy  by  the  Government,  who  also  provide  funds  for  the  purpose, 
is  making  satisfactory  progress,  though  slower  than  had  been  antici- 
pated.   The  Academy  will  be  further  glad  to  know  that  Miss  Stokes 
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is  engaged  upon  an  interesting  work  on  Irish  High  Crosses,  which  is 
intended  for  a  monograph  to  be  published  by  the  Academy.  It  is 
probable,  however,  that  some  time  will  elapse  before  it  will  be 
ready. 

In  the  department  of  Science  we  may  notice  the  second  expedi- 
tion to  Bockall,  the  cost  of  which  was  partly  defrayed  from  the  funds 
at  the  disposal  of  the  Academy,  and  which  was  organized  and  taken 
part  in  by  some  of  its  members.  They  had  a  vessel  placed  at  their 
disposal  by  the  Government  for  the  purpose.  It  is  to  be  regretted 
that,  though  the  expedition  succeeded  in  collecting  a  good  deal  of  in- 
formation relative  to  the  island,  the  state  of  the  weather  did  not 
allow  them  to  effect  a  landing  during  the  several  days  that  the  vessel 
lay  off  it.  The  chances  of  this  being  possible  on  a  future  occasion  do 
not  seem  very  great. 

Early  in  this  year  my  attention  was  called  to  a  probability  that  the 
Magnetical  Observatory  at  Valentia,  or  rather  Caherciveen,  might  hsre 
to  be  closed.  The  Academy  has  at  various  times  voted  sums  towards 
this  Observatory :  the  temporary  building  was  erected  by  them,  but 
the  instruments  were  lent  for  a  time  by  Trinity  College,  and  the  obser- 
vations have  been  made  gratis  by  the  Observer  of  the  Meteorologicid 
Council.  This  arrangement  obviously  lacks  the  permanent  character 
which  the  importance  of  the  geographical  situation  should  command. 
With  the  view  of  placing  the  Observatory  on  a  more  -peTmanent 
footing,  it  is  proposed  to  purchase  instruments  to  replace  those  now 
on  loan— £100  to  £120  will  be  required  for  this — and  to  raise  such  a 
sum  as  will  furnish  £25  per  annum  as  a  salary  for  the  Observer.  It 
is  only  the  fortunate  circumstance  of  there  being  on  the  spot  a  meteoro- 
logical establishment  under  an  intelligent  and  competent  head  that 
renders  such  a  scheme  possible  for  so  moderate  an  outlay.  One  wonid 
think  that  the  capital  sum  required  to  provide  a  permanent  endowment 
of  £25  per  annum — say  £900 — should  be  easily  raised  in  Ireland :  that 
Ireland  might  say.  Let  us  do  our  share  of  the  world's  work  in  terres- 
trial magnetism,  by  keeping  so  commanding  a  station  as  that  of  the 
Yalentia  Observatory  in  an  efficient  state.  Though  contributions  come 
in  but  slowly,  I  feel  confident  that  somehow  or  other  the  required 
funds  will  be  found.^    The  Academy,  as  a  body,  has  already  recog- 

1  Subscriptioxifl  will  be  gladly  received  by  Professor  Fits  Gerald,  f.b-s.,  or 
myself,  towards  this  object. 
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nized  the  importance  of  the  object  by  a  sabstantial  vote  towards  it. 
From  Dublin,  in  the  past,  I  may  remind  you,  important  contriba- 
tions  to  our  knowledge  of  the  subject  have  come  through  the  labours 
of  the  late  Provost  Humphrey  Lloyd,  a  former  President  of  the 
Academy,  who  established  the  Observatory  in  the  Fellows'  Garden 
of  Trinity  College,  in  which  work  was  carried  on  until  its  continuance 
appears  to  have  been  considered  scarcely  necessary.  The  Dublin 
Station  is  obviously  far  inferior  in  importance  to  that  at  Yalentia. 
In  vol.  I,  p.  221,  of  the  third  series  of  our  Proceedings  will  be  found 
a  short  account  of  the  present  temporary  observatory,  and  of  the  instru- 
ments at  present  in  it,  by  Professor  Fitz  Q^rald  of  Trinity  College. 

Although  notice  has  already  been  taken  by  the  Academy  of  the 
recent  death  of  one  of  its  former  presidents,  the  late  Dr.  Haughton, 
I  cannot  refrain  from  some  allusion  to  the  great  loss  which  we  have 
sustained  by  his  death.  Having  begun  life  with  a  most  distinguished 
university  career,  followed  by  the  unusual,  if  not  unprecedented,  feat 
of  obtaining  a  Fellowship  in  Trinity  College  only  a  few  months  after 
his  Bachelor's  degree ;  he  continued  to  work  hard  all  his  life  at  an 
extended  and  extending  range  of  subjects.  He  was  a  frequent  contri- 
butor to  the  publications  of  the  Academy  and  to  other  Journals.  He 
formed,  perhaps,  the  only  remaining  link  with  the  past,  when 
M'Cullagh,  Eobinson,  Lloyd,  and  others  contributed  so  much  to  the 
work  and  life  of  what  has  been  looked  on  as  a  brilliant  era  of  the 
Academy.  His  Papers  in  all  were  very  numerous  (the  number  of  entries 
in  the  Royal  Society  Catalogue  of  scientific  papers,  from  1846  to  1882, 
is  173),  and  he  worked  on  steadily  almost  to  the  end.  As  Professor  of 
G^logy  in  Trinity  College  he  had  his  thoughts  particularly  directed 
to  that  subject,  and  his  Geological  Papers  are  very  numerous.  He  also 
wrote  on  the  theory  of  the  tides,  the  crust  of  the  Earth,  the  wave  theory 
of  light,  and  animal  mechanics.  In  1862  he  took  out  the  degree  of 
M.D.  in  Trinity  College,  and  was  appointed  Eegistrar  of  the  Medical 
School.  He  devoted  his  usual  energy  to  the  reorganization  of  the 
School,  and  during  the  visitation  of  cholera  about  that  time  was 
active  in  promoting  reforms  in  the  Dublin  hospitals.  He  wrote 
also  for  a  time  on  medical  subjects  in  various  publications.  He 
brought  out,  as  you  know,  a  Manual  of  Geology,  also  some 
other  educational  works  in  conjunction  with  the  late  Professor 
Galbraith.    He  received  the  honorary  degrees  of  D.C.L.  from  Oxford, 
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LL.D.  from  Cambridge,  LL.D.  from  Edinbiirgh,  aad  M.D.  fra& 
Bologna.  He  was  for  twenty  yean  Seeretary  of  the  Zoological 
Society  of  Ireland,  and  did  mach  by  hu  energy  and  tact  to  biiog 
the  Society  into  its  present  state  of  comparatiye  prosperity.  He  bsd 
been  a  member  of  this  Academy  since  1845,  had  been  on  the  CoimcQ 
for  many  years,  and  was  President  from  1886  to  1891.  He  receiTed 
the  Cunningham  Medal  for  his  Memoir  on  the  "  Equilibrium  and 
Motion  of  Solid  and  Fluid  Bodies.''  He  was  elected  a  Fellow  of  the 
Royal  Society  of  London  in  1858.  His  energy  appears  to  hsTc 
remained  with  him  almost  to  the  last,  and  quite  recently  on  oor 
Council,  he  took  an  active  interest  in  the  proceedings.  He  ms 
looked  on  by  all  who  had  the  advantage  of  his  acquaintance  S0 « 
most  pleasant  and  genial  friend. 

One  cannot  but  be  struck  with  the  wide  range  of  the  branches  d 
Science  treated  of  in  our  Proceedings  and  Transactions,  embracing 
nearly  all  branches  of  Natural  knowledge,  and  it  would  be  out  of 
place  here  to  give  more  than  a  cursory  glance  at  them.  In  fact,  the 
recent  numbers  include  Astronomy,  Chemistry  and  Molecular  Physicfi, 
Geology,  Paleontology,  Mathematics,  Physics,  Physiology  and  Biology. 
Still  the  total  amount  of  matter,  though  as  much  as  might  be  ex- 
pected under  the  circumstances,  is  comparatively  small. 

In  Astronomy  we  are  much  hampered  by  our  climate.  In  com- 
mon, more  or  less,  with  observers  in  other  parts  of  the  Biit^ 
Isles,  we.  are  often  disheartened  by  the  cloudiness  of  the  sky,  and, 
above  all,  by  the  uncertainty  of  the  weather,  so  that  effective 
work  is  altogether  incompatible  with  any  other  fixed  occupatioii. 
We  have  not  the  immense  extent  of  country  and  variety  of  dimate, 
nor  the  far  greater  range  of  elevation  possessed  by  our  friends  on  the 
continent  of  America,  where,  through  the  expenditure  of  large  sums  o\ 
money  upon  instruments  superior  to  anything  of  their  kind  hitherto 
existing,  and  specially  suited  for  the  purpose,  the  two  satellites  ^ 
Mars  and  the  fifth  of  Jupiter  have  been  for  the  first  time  detected ; 
but  the  quality  of  recent  photographic  work  on  astronomical  o^ec^ 
from  European  observatories — from  England,  France,  and  Germany— 
in  recent  years,  shows  that  there  is  still  room  for  successful  rivalxyio 
the  Old  World. 

In  recent  years  the  Academy  has,  I  think,  done  its  part  u 
bringing  out  astronomical  work.    I  might  particularise  Dr.  Dreyer's 
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supplementary  catalogue  of  NebulsB,  and  the  catalogae  of  Bed  Stan, 
edited  by  Hr.  Espin,  and  the  work  of  Hr.  Birmingham,  of  Tuam,  who 
suddenly  came  from  his  retirement  in  the  co.  Oalway,  and  became 
celebrated  as  the  discoverer  of  the  variable  star,  T.  corarusy  which  was 
the  first  object  of  the  kind  that  was  brought  under  the  examination  of 
the  spectroscope.  Both  these  Papers  appear,  for  the  present,  to  cover 
all  that  is  worth  recording  in  their  respective  subjects. 

I  should  not  omit  to  make  mention  here  of  the  International 
conference  on  a  catalogue  of  scientific  literature,  which  by  means  of 
index  slips  of  all  scientific  papers,  is  preparing  the  way  for  a  great 
international  catalogue  of  scientific  work.  The  conference  was  held 
last  year  in  the  rooms  of  the  Boyal  Society  of  London.  A  London 
committee  has  been  appointed,  and  your  secretary.  Dr.  Wright, 
and  Dr.  Tarleton,  f.t.cd.,  have  been  asked  to  represent  Ireland 
upon  it. 

In  Chemistry  and  Physics  we  are  at  a  disadvantage  as  compared 
with  English  Societies.  We  have  not  with  us  the  manufacturer,  ever 
looking  to  the  theoretical  worker  for  the  improvement  of  the  processes 
employed  in  his  works,  and  the  theoretical  worker  on  the  other  hand 
stimulated  in  his  researches  by  the  prospect  of  combining  profit  from 
patents  and  from  practical  advice  to  the  manufacturer,  with  the 
steady  acquirement  of  '*  Natural  knowledge"  in  the  comprehensive 
words  of  the  title  of  the  Boyal  Society  of  London.  The  progressive 
manufacturer  is  often  in  a  position  to  give  important  aid  to  philo- 
sophical inquiry. 

But  in  the  presence  of  large  Medical  Schools  in  Dublin,  the  place 
to  which  more  than  four  millions  of  people  look  for  relief  from  the 
ills  to  which  fiesh  is  heir,  when  local  assistance  has  failed,  we  should 
have  a  very  considerable  stimulus  to  philosophic  inquiry.  Physics, 
Chemistry,  and  Physiology  go  hand  in  hand  with  medical  practice, 
and  perhaps  the  most  striking  examples  in  modem  times  which  may 
be  cited,  of  the  assistance  which  philosophic  inquiry  has  given  to 
practical  medicine,  are,  first,  the  steady  work  of  many  physicists 
on  the  electric  discharge  in  vacuo,  especially  of  Sir  William 
Crookes,  their  labours  seeming  to  show  nothing  beyond  a  purely 
scientific  interest,  until  a  foreign  worker.  Professor  Bontgen,  put 
the  last  small  stone  in  the  edifice,  and  brought  to  light  the  pos- 
sibility,  even  the  great  probability,   on  the  electric  discharge  in 
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racno  becoming  one  of  the  daily  implements  of  the  saiigeosi.  And 
to  go  just  a  little  further  back,  have  not  the  laboms  an  another 
and  essential  part  of  the  appaiatos,  the  induction  coil,  the  work  d 
Bohmkorff,  Ladd,  Apps,  and  many  others,  or  we  might  even  go  so  £ar 
back  as  that  distinguished  countryman  of  ours,  the  late  Dr.  Gallan,  d 
Maynooth  College,  which  have  gradually  vastly  improved  that  instru- 
ment, contributed  to  this  result ;  and  are  we  not  aided  much  by  tke 
kbours  of  Plants  and  others,  who  have  transformed  an  interftstrTig 
instrument,  the  secondary  cell,  into  a  practical  commercial  instnzm^t 
ready  at  a  moment's  notice  to  provide  the  needed  electrical  energy  ? 

Again,  have  not  the  theoretical  labours  of  physiologists  opened  up 
a  new  method  of  treatment  which  has  been  called  preventive  medicine? 
For  many  years  their  philosophic  labours  had  been  pursued,  and  no 
practical  result  was  apparent  until  Pasteur  showed  in  a  way  which 
seems  to  have  convinced  all  leading  physiologists  that  these  inquiries 
admitted  of  practical  applications.  Philosophical  inquiry  and  applied 
science  go  hand  in  hand,  and  feel  that  they  may  be  working  one  far 
the  other. 

The  Oxford  University  Observatory  was  largely  assisted  in  ite 
foundation  by  the  late  Mr.  De  la  Bue,  who  devoted  much  of  his 
leisure  in  the  intervals  of  business  to  the  cause  of  science. 

The  late  Mr.  Gassiott,  also  a  busy  man  in  the  commercial  world, 
on  the  discontinuance  of  the  annual  grant  from  the  British  Association, 
came  forward  and  permanently  endowed  the  magnetical  work  of  Xev 
Observatory,  and,  more  recently,  the  Davy-Faraday  research  laboratoij 
has  been  founded  and  attached  to  the  Boyal  Institution,  being  housed, 
furnished,  and  equipped  for  work  through  the  munificence  of  s 
gentleman  (Dr.  Mond)  who  was  in  a  position  to  do  so  through  the 
successful  application  of  the  principles  of  chemistry  to  a  chemical 
manufacture.  Such  instances  might  be  multiplied ;  but  in  most  parts 
of  Ireland  we  have  one  art  and  industry  only — that  of  agriculture. 
Will  it  always  be  so  ?  May  we  not  look  for  some  measure  of  success 
from  the  efforts  of  those  who  are  doing  their  best  to  find  some  means 
for  establishing  Arts  and  Industries  in  Ireland  ?  Progress  in  such  a 
direction  must  necessarily  be  slow;  but  should  some  of  the  manu- 
facturing life  and  energy  which  exists  in  many  districts  of  England, 
and  in  a  measure  in  some  parts  of  Ulster,  spread  to  other  parts  of  this 
island,  may  we  not  look  forward  to  the  retention  at  home  of  some 


Minutes  of  Proceedings.  269 

of  that  energy,  which,  not  taking  to  agriculture,  now  finds  more 
congenial  spheres  of  work  in  other  parts  of  the  world,  and  to  this 
energy  reacting  and  giving  fresh  life  to  our  scientific  societies. 

May  we  not  look  forward  to  the  more  extended  use  of  the  National 
Museum  of  Art  well  arranged  and  classified  as  an  aid  in  a  revived 
art  industry. 

In  conclusion,  let  me  thank  you  for  the  honour  which  you  have 
done  me  in  electing  me  to  the  distinguished  position  of  President  of 
your  Academy.  I  feel  that  I  must  ascrihe  it  rather  to  the  fact  that  it 
is  my  earnest  desire,  hy  the  promotion  of  science,  to  contrihute  to  the 
progress  in  prosperity  and  happiness  and  varied  interests  of  the  people 
of  this  island,  than  from  any  sufficient  claims  to  have  contrihuted  suh- 
stantially  to  that  progress,  that  I  have  received  that  mark  of  your 
favour.  I  only  regret  that  the  distance  of  my  home  from  Duhlin  and 
other  circumstances  heyond  my  own  control  have  prevented  me  from 
giving  that  attendance  at  your  meetings  which  may  he  reasonahly 
expected  of  the  holder  of  the  office. 

A  vote  of  thanks  to  the  President  for  his  Address  was  moved  hy 
the  Rev.  Dr.  MahafPy,  seconded  hy  Judge  Kane,  and  carried  hy 
acclamation. 

Bead  the  following  letter : — 

''  12,  NoBTHBBOOK-B04D,  November  15, 1897. 

*'  To  THB  SeCRBTABY, 

'<  BoTAL  Ibibh  AcADBMtr, 
"DeabPbebnd, 

^*  We  desire  you  to  convey  to  the  President  and  Memhers  of 
the  Royal  Irish  Academy  our  sincere  gratitude  for  their  warm  appre- 
ciation of  the  value  of  the  Rev.  Dr.  Haughton's  life-work  in  the 
Academy,  and  their  grief  for  his  loss  expressed  in  their  Resolution  of 
the  8th  instant. 

<'  The  kind  sympathy  expressed  towards  ourselves  has  touched  us 
very  deeply,  for  well  we  know  how  he  prized  his  companions  there, 
and  how  true  was  his  love  for  the  Royal  Irish  Academy. 

'*  It  was  there  he  received  his  earliest  Honor,  and  there  in  his 


270  Boffal  Irish  Academy. 

later  jears  was  elected  its  genial  Preddent,  and  though  a  lifetime 
stretched  between,  it  was  one  of  earnest  effort  and  faithful  attachment 
to  his  beloved  Academy. 

*'  Tours  in  grateful  remembrance, 

«  Isabel  Hauobtok, 

"  William  S.  Haughtos." 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 


MoHDATy  Decbubbr  13,  1897. 

Most  Rbt.  Dr.  Dovkbllt,  Lord  Bishop  of  Canea,  a  Tice-PresideDt 

in  the  Chair. 

Bey.  Michael  P.  Hickey  signed  the  Boll  and  was  admitted  a 
Member  of  the  Academy. 

Bev.  T.  Olden,  m.a.,  read  '^  Seine  Notes  Supplementary  to 
Dr.  Joyce's  Paper  *  On  the  occurrence  of  the  Number  Two  in  Irish 
Proper  Names.' " 

Bev.  Dr.  Mahaffy,  p.t.c.d.,  read  a  Paper  "  On  Papyri,  recentlj 
discovered  in  the  Ashmolean  Museum,  Oxford." 

The  Secretary  read  for  Mr.  H.  T.  Knox,  ''  Notes  on  the  Chrono- 
logy of  St.  Patrick." 

On  the  motion  of  Sir  John  Gilbert,  ll.d.,  seconded  by  Yen.  A. 
Tait,  i).i).,  LL.I).,  Dr.  Prazer  was  elected  a  Bepresentative  of  the 
Academy  on  the  Board  of  Visitors  of  the  Science  and  Art  Museunit 
&c.,  Dublin,  in  the  room  of  the  late  Bev.  Samuel  Haughton,  v.d  , 

6.F.T.C.D. 


MovDAv,  Januabt  10,  1898. 
Db.  J.  E.  Ingram,  s.p.t.c.d.,  a  Yice-President,  in  the  Chair. 

Mr.  Edwin  Lovegrove,  m.a.,  and  Professor  J.  Joly,  m.a.,  p.k.s., 
signed  the  Boll,  and  were  admitted  Members  of  the  Academy. 

The  Bev.  Thomas  Mills,  m.a.,  was  elected  a  Member  of  the 
Academy. 
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Dr.  H.  H.  Dixon  read  a  Paper  on  *'  Effects  of  yarious  Gases  on 
Transpiration  of  Plants,"  and  on  '^  Transpiration  into  a  Saturated 
Atmosphere." 

Mr.  F.  W.  Moore  read  a  Eeport  by  Mr.  D.  M'Aidle,  "On  the 
Musci  and  Hepatioae  of  the  County  Gavan." 

Dr.  E.  Perceval  Wright  exhibited  some  specimens  of  a  Cyclamen 
from  Tunis,  and  a  map  showing  the  distribution  of  the  known  species 
of  the  genus,  and  read  the  following  note : — 

On  the  18th  April,  1896,  Mr.  G.  Cathcart  and  I  found  ourselves 
at  Constantino,  having  journeyed  eastwards  from  Oran.  We  were 
a  day's  journey  from  Tunis,  two  days'  from  Algiers;  there  was  a 
choice  of  a  steamer  from  either  port  to  Marseilles ;  we  determined  to 
take  the  one  from  Tunis. 

Spending  a  day  at  Hammam  Meskoutine,  to  see  the  Boiling 
Springs  and  the  Calcareous  Cascades,  we  left  it  on  the  morning 
of  the  19th  April  for  Tunis.  The  railway  crosses  over  a  spur  of  the 
Atlas  Range,  the  Mountains  of  Medjerdah,  and  then  descends  to  sea- 
level  at  the  town  of  Tunis.  A  great  portion  of  this  mountain  is  forest, 
and  little  is  known  about  its  flora.  The  steamer  was  not.to  leave  the 
port  until  the  22nd.  The  20th  was  devoted  to  a  visit  to  Carthage ;  it 
was  a  showery,  blustery  day,  cold  for  the  time  of  year,  but  earlier  the 
spring  had  been  fine,  and  the  first  spring  flowers  were  over.  I  had 
been  at  Tunis  in  January,  1870,  and  the  difference  between  the  aspect 
of  the  country  around  the  lake  as  then  and  now  was  very  great.  In 
1870  the  Port  was  some  seven  miles  from  the  town ;  the  route  thereto 
was  a  mere  track  along  the  margin  of  the  lake ;  immense  flocks  of 
birds,  the  most  conspicuous  of  which  were  flamingoes,  quite  thronged 
the  sea  margin ;  now  the  new  canal,  cut  through  the  lake,  enabled 
the  steamers  to  come  almost  to  the  walls  of  the  city.  The  birds, 
moreover,  have  deserted  the  place,  and  during  the  whole  day  I  saw 
only  a  few  plover  and  dotterel.  Though  there  is  a  railway  to  Marsa, 
with  a  station  at  Carthage,  we  went  by  the  new  and  excellent  road. 
This  road  runs  near  the  margin  of  the  lake,  bordered  by  land  in  culti- 
vation, being  for  some  miles  but  little  above  sea  level.  It  is  swampy, 
and  immense  patches  of  that  strange  wandering  plant,  Cotula  eoronopi- 
folittt,  were  growing  most  luxuriously,  seemingly  preferring  brackish 
water,  and  were  well  in  fruit.  The  day  following  was  bright  and 
warm ;  we  took  the  train  to  Hammam  el  Enf ,  a  village  on  the  Gulf  of 
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Tunis,  with  a  north-east  aspect.  It  is  situated  at  the  foot  of  Djebel 
Bou  Eoumein,  a  hill  rising  from  the  sea,  and  attaining  a  height  d 
589  metres.  Its  slope  promised  to  give  a  good  notion  of  the  plants  <^ 
the  district,  while  a  fine  view  of  the  surrounding  country  could  he  bad 
from  the  summit.  A  mule-path  was  found  mounting  "by  many  a  zig- 
sag  from  the  village  to  the  top ;  the  slopes  were  not  very  steep :  and 
the  greater  portion  was  covered  with  herbage.  The  ground  was  is 
many  places  deeply  scored  by  water  courses,  the  result  of  heavy  rtm, 
which  left  large  blocks  of  stone  exposed.  The  most  striking  planU 
were  shrubs  of  Futaeia  lentUeut,  Ciitus  ineantu,  Myrttu  eommwiUj 
Erica  arhorea,  Jatminum  frutieans,  Eosa  canina,  while  MeliloUu  Indies, 
Psoralea  hilumino$a — this  latter  quite  a  handsome  plant — ^were  inter- 
mingled. Carpeting  the  surface  between  all  these  were  Tkfmn 
capitatus,  Bedysarum  Spinouinima  and  Tordylium  apultum,  the  tm 
latter  very  striking  from  their  fine  fruits.  About  the  summit  of  the 
first  knoll,  colonies  of  Cynomoriutn  coceineum  gave  a  pink  tinge  tA  tiie 
ground. 

But  the  most  remarkable  find  was  about  half  way  towards  tlie 
summit,  where  some  lovely  plants  of  Cyelaminm  Feniea  Mill  {CM- 
folium  Sibth.  &  Sm.,  C,  Funieum  Doum.),  were  found  growing  in 
shady  nooks.  The  flowers  were  pink,  with  a  darker  zone  st  the 
throat  of  the  corolla.  Some  were  almost  pure  white ;  the  leaves  vere 
as  fresh  as  the  flowers.  The  first  specimen  trowelled  up  showed  the 
flower  stalks  straight,  not  rolled,  and  there  could  be  no  doubt  that  the 
specimens  were  those  of  the  Persian  Cyclamen.  The  flowers  were 
delicately  perfumed.  I  do  not  think  that  it  would  be  possible  to  con- 
found this  species  with  Cy.  Africana  Boiss.,  which  I  had  collected 
when  in  Algiers  in  1870.  This  latter  is  an  autumn  flowering  fonn 
(October-January),  the  flowers  appearing  before  the  leaves.  ThinkiDf 
that  I  had  found  an  addition  to  the  flora  of  North  Africa,  I  took  some 
specimens  for  the  Trinity  College  Herbarium;  but  on  my  retnnil 
found  the  record  of  Cy.  Funieum  Pomel  (Bull.  Soc.  Bot.  Fr.  1889, 
p.  354),  which  by  Battandier  ("  Flore  deTAlgfirie,"  1890,  p.  720)  wm 
placed  as  a  synonym  of  Cy,  latifolium  Sibth.  &  Sm.,  and  Cy,  Ftrnnm 
Hort,  from  "  Fronti^re  tunisienne."  The  description  left  no  doubt 
but  this  was  the  plant  I  had  found.  No  specimen,  however,  i^ 
to  be  found  in  Cosson's  Herbarium,  from  Tunis,  so  his  record 
must  remain  uncertain.     When  going  over  the  species  of  Cyclamea 
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in  the  British  Maseam  last  October,  Mr.  E.  G.  Baker  called  my 
attention  to  the  '^  Catalogae  raisonn^  des  plantes  vasculaires  de 
la  Tnnisie,"  par  Ed.  Bonnet  et  G.  Barratte.  Paris :  Imp.  Nationale, 
1896,  which  had  quite  recently  come  to  hand.  Here  Cy,  Fersica  is 
recorded  not  only  from  Dj.  Bou-Konmein,  but  from  other  localities 
near  Tunis.  Many  interesting  details  about  this  species  and  its 
geographical  distribution  are  also  given^  and  the  reasons  assigned  for 
adhering  to  the  specific  name  of  Fersica,  and  for  adopting  the  generic 
form  of  Cyclaminus,  appear  unanswerable. 

The  following  Eecommendation  from  the  Council  was  adopted : — 

"  That  £35  be  granted  to  Professor  A.  C.  Haddon,  so.n.,  to  assist 
him  in  his  Investigation  of  the  Decorative  Art  of  Borneo." 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

Transactions,  Yol.  xxxi.,  Part  5,  '<  The  Twelfth  and  concluding 
Memoir  on  the  'The  Theory  of  Screws,'  with  a  Summary  of  the 
Twelve  Memoirs."  By  Sir  Robert  S.  Ball,  ll.i).,  f.b.s.,  was  laid  on 
the  table. 


MomDAT,  JAin7ABT  24,    1898. 

Mb.  John  Ribtok  GABsmr,  b.l.,  v.s.a.,  in  the  Chair. 

Professor  J.  P.  O'Beilly  read  a  Paper  **  On  the  old  Black  Tower 
of  Chambles,  near  St.  Etienne  (Loire)." 

Mr.  George  Coffey,  b.a.i.,  read  a  Report  by  Mr.  Thomas  Plunkett, 
M.B.I.A.,  and  himself,  **  On  the  excavation  of  Topped  Mountain  Cairn, 
County  Permanagh." 

Mr.  George  Coffey  read  also  a  "  Report  on  Mr.  Thomas  Plunkett's 
Exploration  of  a  Cairn  on  Belmore  Mountain,  County  Permanagh." 

The  objects  obtained  in  excavating  Topped  Mountain  Cairn  were 
on  exhibition. 

The  objects  obtained  on  excavating  the  Cairn  on  Belmore  Moun- 
tain, and  a  portion  of  a  Clay  Mould  found  in  Coal  Bog,  were  exhibited 
and  presented  to  the  Academy's  Museum  by  Mr.  Thomas  Plunkett, 

1C.B.I.A. 

A  special  vote  of  thanks  was  given  to  Mr.  T.  Plunkett  for  his 
presentation  to  the  Museum. 


274  Boyal  Irith  Academy. 

MovsAT,  Fkbrttabt  14,  1898. 

De,  J.  K.  Ijresikx,  Vice-Provost  ol  Trinity  College, 
a  Yice-Preddent,  in  the  Chair. 

The  Secretary  read  a  Paper  by  Mr.  B.  A.  Stewart  Macaliater,  k.4., 
''  On  an  Ancient  Settlement  in  the  Sonth-West  of  the  Baixmy  oi 
Corkagniney,  in  the  County  of  Kerry." 


MovnAT,  FxBBVABT  28,  1898. 

Ifoer  BxT.  Dn.  DoinrBLLT,  Lord  Bishop  of  Canea» 
a  Vice-President,  in  the  Chair. 

Dr.  Frazer  exhibited  and  described — 

1.  Some  Flint  Implements  from    Antrim,   and   made  some 

remarks  on  their  probable  use. 

2.  Some  arrow  points  from  South  America  in  Jasper,  ObstdisHi 

&c. 

3.  A  series  of  rare  historical  medals. 

Mr.  George  Coffey  called  attention  to  a  number  of  Antiquito 
either  purchased  for  or  recently  presented  to  the  Museum. 

A  vote  of  thanks  was  passed  to  Mr.  Thomas  Plunkett  and  Hi.  &. 
Clark  for  their  donations  to  the  Museum. 


WxninESDAT,  Masoh  16,  1898. 

(Stated  Meeting.) 

Sir  JoHir  Gilbert,  ll.d.,  a  Vice-President,  in  the  Chair. 

The  Vice-President  in  the  Chair  declared  the  ballot  open  for  th« 
election  of  President  and  Council  for  the  ensuing  year ;  and  appomted 
Mr.  G.  Walpole  and  Mr.  Colgan  as  Scrutineers. 

A  ballot  was  also  opened  for  the  election  of  Honorary  Memben, 
and  Br.  Scharfl  and  Mr.  Craig  were  appointed  Scrutineers. 
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The  Secretary  of  the  Council  read  the  following : — 

Report  of  thb  Couitcil  fob  thb  Tbab  1897-8. 

Since  the  date  of  the  last  Eeport  the  following  FnhlicationB  of  the 
Academy  have  heen  issued : — 

liransaciumtf  vol.  xxxi. 

Fart  3.  <<  Notes  on  Rockall  Island  and  Bank,  with  an  Account 
of  the  Petrology  of  Eockall,  and  of  its  Winds,  Currents,  &c. :  with 
Reports  on  the  Ornithology,  the  Invertebrate  Fauna  of  the  Rank^ 
and  on  its  previous  History."  By  the  Rev.  W.  B.  Green,  m.a., 
and  others. 

Part  4.  "  Further  Development  of  the  Relations  between  Impul- 
sive Screws  and  Instantaneous  Screws,  being  the  Eleventh  Memoir 
on  the  *  Theory  of  Screws.' "     By  Sir  Robert  S.  Ball,  ll.d.,  f.b.s. 

Part  6.  "  The  Twelfth  and  Concluding  Memoir  on  the  « Theory 
of  Screws,*  with  a  Summary  of  the  Twelve  Memoirs."  By  Sir  Robert 
Ball,  LL.n.,  F.B.S. 

Proceedings, 

Of  the  Proceedings^  Third  Series,  Part  2  of  Vol.  iv.,  was  published 
in  April,  1897,  and  contained  the  following  Papers: — 

"  A  Study  of  the  Languages  of  Torres  Straits,  with  Vocabularies  and 
Grammatical  Kotes."  (Part  2).  By  Sidney  H.  Ray,  and  A.  C. 
Haddon,  ic.a.,  n.sc.  {continued  from  last  Part), 

"  Vector  Expressions  for  Curves."  By  Charles  J.  Joly,  m.a.,  f.t.c.d. 
Part  I. — "  XJnicursal  Curves." 

"  On  the  Melting  Points  of  Minerals."     By  Ralph  S.  Cusack. 

''Concerning  Marsh's  Library  and  an  Original  Indulgence  from 
Cardinal  Wolsey  lately  discovered  therein."  By  Rev.  George 
T.  Stokes,  D.D. 

And  Part  3  of  Vol.  iv.  in  July,  1897,  containing  the  following 
Paper : — 

**  On  the  Origin  of  the  European  Fauna."    By  R.  F.  Scharfl,  ph.d., 

B.Bv.,  F.Z.B. 
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And  Part  4  of  Vol.  rv.  in  December,  1897,  containing  the  follo¥- 
ing  Papers : — 

''  On  the  Homographic  DiTisions  of  Planes,  Spheres,  and  Space,  and 

on  the  Systems  of  lines  joining  Corresponding  Points."    Bj 

Charles  Jasper  Jolj,  ic.a.,  f.t.c.d. 
"  Human  Locomotion :  Variation  of  Velocity  when  VTalking."    ^^ 

Balph  S.  Cusack. 
**  The  Meet  of  Change  in  Temperature  on  Phosphorescent  Substances/' 

By  Balph  S.  Cusack. 
''The  Distribution  of  < Cromlechs'  in  the  County  of  dare."     By 

Thomas  Johnson  Westropp,  m.a. 
^<  Discovery  of  Human  and  other  Remains,  with  ICateriala  similar  to 

those  of  a  Crannoge,  high  above  the  present  Valley  of  the  Bkd- 

water  between  lismore  Castle  and  Cathedral."    By  H.  J.  Ussher. 
**  On  some  Human  Remains  recently  discovered  near  Lismore."    By 

D.  J.  Cunningham,  m.d.,  F.n.8.,  and  C.  R.  Browne,  m.d. 
"  Report  on  a  Prehistoric  Burial  near  Newcastle,  County  of  Wicklow." 

By  George  Coffey,  C.  Browne,  m.d.,  and  T.  J.  Westropp,  11.1. 
*'  On  the  Constitution  of  the  Calp  Shale  of  the  neighbourhood  of 

Dublin."     By  Professor  J.;;P.  O'Reilly,  c.b. 
*'  Studies  in  Irish  Craniology  :  III.  A  Keolithic  Cist  Burial  at  Old- 

bridge,  County  of  Meath."    By  Alfred  C.  Haddon,  m.a.,  d.sc. 
*'  On  Stone  Markings  (Ship-Figure)  recently  discovered  at  Dowth,  is 

the  County  of  Meath."     By  George  Coffey,  b.a.i. 

The  following  Publication  is  in  the  Press : — 

DranMoetunUj  vol.  zxxi.,  Part  6. 

^'On   New   Papyrus-Fragments   from   the   Ashmolean  Museum  at 
Oxford."    By  Rev.  John  P.  Mahaffy,  d.d. 

The  following  Science  Grants,  recommended  by  Council,  were 
sanctioned  by  the  Academy : — 

£100  to  a  Committee  consisting  of  Lord  Rosse,  Dr.  6.  ^ 
Iltz  Gerald,  and  Mr.  E.  Cullum,  to  assist  them  in  carrying  on  t2i« 
Magnetical  Observatory  at  Valentia. 
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£35  to  a  Committee  coiiBistiiig  of  Bey.  Dr.  S  Haughton,  Dr. 
X>.  J.  Cimningham,  Dr.  A.  C.  Haddon,  and  Dr.  Charles  E.  Browne, 
to  assist  them  in  carrying  on  the  work  of  the  Anthropometrical 
Laboratory,  Trinity  College,  Duhlin,  and  the  Ethnographical  Survey 
of  Ireland. 

£13  to  Mr.  Henry  Dixon  to  assist  him  in  carrying  on  his  investi- 
gations of  the  Physics  of  the  Transpiration  Current,  and  the  Problem 
of  the  Ascent  of  Sap  in  High  Trees. 

£6  to  a  Committee  consisting  of  Dr.  E.  P.  Wright,  Messrs.  F,  W. 
Moore,  and  D.  M'Ardle,  to  assist  them  in  the  investigation  of  the  Irish 
HepaticsB. 

£35  to  a  Committee  consisting  of  Dr.  E.  F.  Scharff,  Messrs.  G.  H. 
Carpenter,  A.  E.  Kichols,  G.  E.  H.  Barrett-Hamilton,  E.  J.  Ussher, 
E.  Lloyd  Praeger,  and  H.  Lyster  Jameson,  to  assist  them  in  continuing 
their  researches  into  the  Fauna  of  Ireland. 

[This  Grant  was  subsequently  returned  by  the  Grantees.] 

£12  to  Mr.  Thomas  Plunkett  to  assist  him  in  exploring  a  large 
Cairn  a  short  distance  from  Enniskillen. 

£35  to  Prof.  A.  C.  Haddon,  n.sc.,  to  assist  him  in  his  investigation 
of  the  Decorative  Art  of  Borneo. 

The  Secretary  of  Council  reports  that  he  has  again  secured 
Mr.  Purton's  assistance  in  the  preparation  of  slips  for  the  Irish 
Dictionary. 

The  Council  regret  that  they  have  not  been  able  to  appoint  during 
the  past  year  a  Todd  Professor  of  the  Celtic  Languages ;  but  they  hope 
that  before  long  the  vacant  post  will  be  filled  up. 

With  respect  to  the  Annak  of  Ulster,  the  Editor,  Eev.  Dr. 
MacCarthy  reports  that  the  Index  is  nearly  printed  off,  and  that  he 
anticipates  the  publication  of  this  the  final  volume  of  the  Annals,  con- 
taining Introduction  and  Index,  in  the  autumn  of  the  present  year. 

The  attention  of  the  Council  having  been  drawn  to  the  publication 
of  a  paper  in  AreJusologia,  describing  a  valuable  find  of  gold  ornaments 
and  other  objects  in  the  north  of  Ireland,  they  deemed  it  right  to 
bring  the  question  of  the  finding  and  the  sale  in  London  of  these 
objects,  which  seemed  to  come  under  the  category  of  treasure  trove, 
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before  the  notice  of  the  Iiiflh  Qovemment ;  they  acoordiDglj  drew  up 
and  forwarded  a  Memorial  to  His  Excellency  the  Lord  lientoiant^ 
stating  the  details  of  the  case  as  far  as  at  present  known  to  them, 
and  requesting  His  Excellency's  aid  in  procuring  the  transfer  of  tiib 
find  to  the  Academy's  mnsenm.  They  have  received  an  acknowledg- 
ment of  the  receipt  of  the  Memorial,  which,  they  are  informed,  is 
under  consideration.     ( Vide  Appendix  p.  287.) 

Two  additional  rooms  in  the  Museum  Building  have  been,  as  was 
anticipated  in  the  last  Beport,  made  available  for  the  Academy's  col- 
lections ;  the  arrangement  of  which  on  a  more  systematic  basis  is  now 
being  carried  out,  and  an  improved  system  of  lighting  the  Long 
Boom,  in  which  portions  of  the  Academy's  collections  are  exhiliited, 
has  been  introduced. 

The  Curatorship  of  the  Academy's  Museum  having  for  some  time 
remained  vacant,  the  Council  was  in  May,  1897,  requested  by  the 
Lord  President  of  the  Committee  of  Council  on  Education  to  makes 
selection  from  a  limited  number  of  candidates,  submitted  to  them,  for 
the  office.  They  accordingly  selected  Mr.  George  Coffey,  b.a.i,  and  he 
was  appointed  by  the  Lord  President  with  the  title  of  ''  Superinten- 
dent of  the  Collection  of  Irish  Antiquities  in  the  Science  and  Ait 
Museum." 

During  the  past  year  several  important  donations  have  been  made 
to  the  Library  of  the  Academy.    Among  these  were  the  following:— 

From  The  Earl  of  Crawford,  his  privately  printed  works  on  Procla- 
mations. 

From  Rev.  M.  H.  Close,  Treasurer  of  the  Academy,  a  set  of 
valuable  geological  drawings  by  the  late  G.  V.  Du  Noyer,  ][.B.i.i. 

From  Edward  Perceval  Wright,  v.d..  Secretary  of  the  Academy, 
a  collection  of  autograph  letters  of  the  first  Earl  of  Charlemont,  Fred- 
dent  of  this  Academy  (1785),  addressed  to  Alexander  Haliday,  x-]>) 
of  Belfast.  This  collection  is  specially  valuable  here,  as  it  supple- 
ments the  series  of  Charlemont  correspondence  presented  to  ^^ 
Academy  by  James  Molyneux,  third  Earl  of  Charlemont. 

From  the  representatives  of  the  late  Thomas  Coats,  Esq.)  ^^ 
Ferguslie,  a  copy  of  the  valuable  and  elaborately  illustrated  work,  in 
three  quarto  volumes,  on  the  '*  Coinage  of  Scotland."    By  Ed.  Barns* 

F.S.A.,  Scot. 
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The  Geological  Survey  of  Ireland  lias  presented  such  of  their  maps 
as  were  requisite  to  complete  the  set  already  in  the  Academy  Library. 

A  copy  has  been  secured  for  the  Academy  of  the  very  important 
work  in  many  volumes,  entitled  '^  I  Diarii  di  Marino  Sanuto," 
recently  printed  at  Yenice,  and  of  which  there  is  no  other  set  in 
Ireland. 

Among  the  objects  added  to  the  Academy's  Collection  since 
March  16th,  1897,  the  following  are  deserving  of  mention: — 

(1.)  A  Gold  Unclosed  King  (called  ring  money)  from  the  County 
Cayan. 

(2.)  A  Gold  Mediaeval  Brooch,  with  settings  of  coloured  stones, 
found  in  the  excavations  of  the  Dublin  Main  Drainage  Works. 

(3.)  Nine  Wooden  Traps,  known  as  Otter  Traps,  from  the  County 
Fermanagh. 

(4.)  A  Bronze  Bing-Brooch ;  presented  by  Edmund  Johnson,  Esq., 

M.B.I.A. 

(5.)  The  Upper  Stone  of  a  Quern  (decorated) ;  presented  by  F.  M. 
Olpherts,  Esq. 

(6.)  A  small  collection  of  Bronze  Antiquities;  purchased  from 
T.  Rothwell,  Esq. 

(7.)  A  small  collection  of  Bronze  Antiquities;  purchased  from 
Colonel  Beresford  Knox. 

The  following  Members  have  been  elected  since  16th  March,  1897 1— 

George  Bryers. 

Edward  Pamall  Culverwell,  m.a.,  f.t.c.d. 

Eev.  Michael  P.  Hickey. 

John  Joly,  n.sc,  f.s.s. 

Edwin  William  Lovegrove,  m.a. 

Bev.  Thomas  Mills,  u.a. 

Thomas  Frederick  Cooke  Trench,  d.l. 

At  the  Stated  Meeting,  on  the  16th  March,  1897— 

A«  Michel  L6vy, 

Albert  von  Kolliker,  hov.  f.b.8., 

were  elected  Honorary  Members  in  the  Section  of  Science. 
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The  Academy  has  lost  by  death  within  the  year  twelve  Memben :— 

William  Archer,  F.B.B.y  elected  10th  January,  1870. 

Right  Hon.  Chicherter,  Baron  Carlingford,  k.p.,  elected  12th  May, 

1873. 
Bey.  Joseph  Caraony  d.d.,  Yice-ProTost  of  Trinity  College,  Dublin, 

elected  12th  February,  1838. 
James  Colthurst,  k.a.,  LL.n.,  elected  9th  February,  1885. 
William  James  Doherty,  c.s.,  elected  9th  June,  1879. 
Bev.  Samuel  Haughton,  k.d.,  p.b.8.,  elected  24th  February,  1845. 
Deputy  Surgeon-Oeneral  Henry  King,  k.a.,   k.b.,   elected  9th 

April,  1883. 
George  James  Knox,  k.a.,  elected  13th  February,  1837. 
Rer.  David  Mulcahy,  p.p.,  elected  13th  February,  1888. 
Edward  Stamer  O'Grady,  k.b.,  k.ch.,  elected  8th  January,  1866. 
John  Frazer  O'Reardon,  elected  13th  November,  1882. 
Henry  Thomas  O'Reilly,  p.b.c.s.i.,  elected  12th  April,  1886. 

The  Academy  has  also  lost  by  death  two  Honorary  MemberBinthe 
Section  of  Science : — 

Julius  von  Sachs,  elected  16th  March,  1889. 
James  Joseph  Sylvester,  elected  16th  March,  1885. 

And  three  Honorary  Members  in  the  Section  of  Polite  literature 
and  Antiquities : — 

Sir  Edward  Augustus  Bond,  k.c.b.,  elected  16th  March,  1882. 
Sir  Augustus  Wollaston  Franks,  k.cb.,  elected  16th  March,  1875. 
Don  Pascual  Gayangos  y  Arce,  elected  16th  March,  1869. 

William  Archer  was  bom  the  6th  May,  1827.  He  was  the  eldest 
child  of  the  Rev.  Bichard  Archer,  B.A.,  Dublin,  Vicar  of  Clondnff, 
Bathfriland,  in  the  county  of  Down.  He  came  of  an  old  Wexfoid 
family.  His  grandfather  was  William  Archer,  of  Wexford,  and  bis 
great-great-grandfather  was  Henry  Archer,  of  Boss.  In  the  earlj 
forties  Archer  obtained  a  Bank  appointment  in  Dublin,  where,  on  his 
father's  death,  in  October,  1849,  the  family  settled.  There  seems  no 
doubt  that  most  of  Archer's  youth  was  spent  in  the  pleasant  and  pic- 
turesque country  about  Bathfriland,  Hilltown,  and  Bostrevor ;  on  bu 
taking  up  his  residence  in  Dublin,  he  began  to  work  at  microscopio  forms 
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and  all  his  boliday  time  was  spent  in  an  investigation  of  the 
Elora  and  Fauna  of  the  Dublin  hills.  About  1854  there  was  a  small 
group  of  students  in  Trinity  College,  Dublin,  who,  on  the  invitation 
of  Dr.  B.  Ball,  the  then  Curator  of  the  Natural  History  Museum  pf 
the  University,  met  at  short  intervals  for  the  practical  study  of 
Zoology.  At  first  their  studies  were  confined  to  preserved  specimens; 
but,  under  the  influence  of  Professors  Allman  and  Harvey,  microsco- 
pical work  upon  living  forms  formed  the  greater  part  of  their  investi- 
gation. The  ponds  in  the  PhoBnix  Park  were  their  happy  hunting 
grounds.  In  kindred  study  in  the  Zoological  Gardens  Archer  met  with 
the  College  workers.  To  their  delight  he  told  them  more  about  the 
forms  met  with  than  ever  they  had  known.  He  had  at  this  time  an 
excellent  knowledge  of  the  Dublin  Desmids,  and  a  wonderful  power 
of  diagnosing  the  species.  Professors  Allman  and  Harvey  were  de- 
lighted with  their  extra-academic  pupil,  and  he  was  made  very  wel- 
come within  the  College  walls.  His  brother  Bichard  was  at  this  time 
a  College  student  in  the  Law  School,  but  neither  he  nor  his  brother 
Holt  ever  developed  any  special  taste  for  biological  studies.  With  all 
his  diffidence  Archer  was  no  misanthrope.  Nothing  delighted  him 
more  than  excursions  made  in  company  of  some  chosen  friend,  and  it 
seemed  quite  natural  that  a  brotherhood  should  be  started  with  the 
object  of  combining  a  study  of  natural  history,  from  a  practical  point 
of  view,  with  a  thoroughly  social  reunion.  The  Dublin  Microscopical 
Club  was  the  result.  It  was  limited  to  twelve  members.  Each 
should  be  a  practical  worker  with  the  microscope.  The  meetings 
were  held  at  the  houses  or  rooms  of  the  members.  On  an  election  one 
vote  against  excluded.  This  club,  founded  in  1857,  preserved  its 
original  code  of  rules  and  method  of  work  until  1897  with  excellent 
results  so  far  as  science  went,  and  with  no  little  advantage  to  its 
members. 

In  1870  Archer  was  elected  a  member  of  this  Academy.  He  filled 
the  office  of  Secretary  of  Foreign  Correspondence  from  1875  to  1879. 
In  this  latter  year  he  was  awarded  the  Academy's  Cunningham  Gold 
Medal.  He  was  elected  a  Fellow  of  the  Boyal  Society  in  1875.  In 
1877  he  was  elected  to  the  Librarianship  of  the  Boyal  Dublin  Society. 
For  years  he  had  served  on  its  Library  Committee,  and  his  qualifica- 
tions for  the  office  were  strongly  testified  to  by  W.  B.  Carpenter, 
Thomas  H.  Huxley,  W.  Thiselton  Dyer,  and  Bay  Lankester,  to 
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mention  only  those  of  bis  supporten  not  resident  in  Ireland.  'Wbei 
in  1890  the  greater  portion  of  this  Library  waa,  by  an  agreemeDt, 
transferred  to  the  Committee  of  Council  on  Education  to  form  tbe 
National  Library  for  Ireland,  Archer  became  the  Principal  LibrBzian, 
in  which  position  he  remained  until,  under  the  Bnperanntiation 
clause,  he  retired  in  1895.  At  the  time  of  his  retirement  Aicber 
was  in  a  precarious  state  of  health,  from  which  condition  he  never 
quite  recovered;  he  died  on  the  14th  of  August,  1897. 

Of  his  work  as  Librarian  of  our  National  Library  this  is  not  the 
place  to  speak ;  but  some  brief  account  of  his  scientific  work,  by  whidi 
his  name  will  be  known  to  all  future  workers,  is  called  for. 

His  first  important  work  was  a  catalogue  of  the  Desmids  foimd 
near  Dublin,  which  was  communicated  to  the  Dublin  Universitj 
Zoological  and  Botanical  Association  in  January,  1857,  and  which  iras 
the  result  of  inyestigations  carried  on  during  1854-56.  Supplements 
to  this  were  published  in  1858,  and  then,  for  the  first  time,  serenl 
new  species  were  described  and  figured  by  him.  These  memdn 
brought  Archer  into  correspondence  with  H.  de  Br^bisson,  of  Folaisp, 
and  led  to  his  being  intrusted  by  Andrew  Pritchard  with  the  rerisioD 
of  the  group  of  Desmids  for  his  '<  History  of  Infusoria,"  published  in 
1861.  From  this  time  Archer's  contributions  to  our  knowledge  of  the 
fresh-water  GhlorophycesB  were  numerous.  All  were  based  on  persoosl 
observation,  carried  on  over  considerable  periods  of  time.  Archer  was 
never  in  a  hurry  to  describe  an  apparently  new  form ;  on  the  contrary, 
he  often  exhibited  interesting  species  at  the  meetings  of  the  Mieio- 
scopical  Club  without  describing  them,  resting  in  the  hope  of  getting 
more  details.  One  result  of  this  reticence  has  been  that  all  such  not 
published  are  now  lost  to  science ;  for  Archer,  however  good  as  a 
collector  and  observer,  did  not  properly  preserve  his  specimens,  and 
has  left  no  named  series  behind  him. 

It  was  almost  impossible  to  investigate  the  minute  forms  of  Algs 
without  constantly  encountering  the  minute  forms  of  animal  life.  Is 
1863  he  discovered  Stephanosphara  pluvialU  Cohn,  on  Bray  Head,  and 
made  the  amoeba-form  stage  of  this  Alga  a  special  study.  For  this 
purpose  he  plunged  into  the  whole  subject  of  amoaboid  bodies,  with 
the  result  that  his  name  will  be  for  ever  associated  with  the  life-histoij 
of  the  fresh- water  Ehizopods  and  Heliozoa.  The  first  of  a  remarkable 
series  of  contributions  to  our  knowledge  of  these  forms  began  in  1869, 
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in  the  Quarterly  Journal  of  Microscopical  Science  (toL  ix.,  n.  s.), 
''On  Fresh-water  Ehizopods,  new  or  little  known,"  and  culminated 
in  his  splendid  Memoir,  published  in  our  own  Proceedings  (yol.  ii., 
ser.  2,  Science);  ''On  Chlamydamyxa  labyrinthtdoidesj  noY.  gen.  et 
spec,  a  new  fresh-water  Sarcodic  Organism."  The  beautiful  illus- 
trations to  these  memoirs  are  all  from  Archer's  original  drawings, 
which  he  elaborated  with  a  delicacy  of  touch  that  left  it  difficult  to 
reproduce  them.  The  period  of  Archer's  life  in  which  he  made  and 
published  these  brilliant  researches  was  that  in  which  he  had  most 
leisure,  and  in  which  he  was  freest  from  the  ordinary  cares  of  life. 
Days  were  spent  by  the  flooded  grounds  near  the  Westmeath  lakes,  or 
in  Connemara,  or  on  the  shores  of  Bantry  Bay,  and  such  excursions 
were  oyer  attended  by  fresh  discoveries ;  but  in  1876  his  whole  time 
was  dcYoted  to  his  b'brary  work.  Gradually  the  combined  factors 
of  increasing  work  and  increasing  years  became  too  onerous  for  him, 
and  for  some  years  before  his  death  his  once  favourite  pursuits 
were  completely  abandoned. 

The  Royal  Society's  Catalogue  of  Scientific  Papers  enumerate?  59 
of  his  memoirs. 

Bev.  Joseph  Carson,  D.D.,  had  a  long  and  distinguished  career  in 
Trinity  College.  He  obtained  a  Scholarship  in  1833  and  a  Fellow- 
ship in  1837,  and  was  co-opted  as  a  Senior  Fellow  in  1866.  In  1878 
he  was  elected  to  the  Professorship  of  Hebrew,  and  became  Yice- 
Provost  in  1890.  He  was  an  active  and  zealous  member  of  his  Uni- 
versity, and  faithfully  served  its  interests.  His  counsel  was  always 
valued,  and  he  had  in  particular  a  high  reputation  for  ability  as  a 
financial  administrator.  Having  become  a  member  of  this  Academy 
in  1838,  he  was  elected  a  member  of  Council  in  1857,  and  Treasurer 
the  same  year ;  this  office  he  continued  to  hold  during  the  ten  follow- 
ing years. 

By  the  death  of  Dr.  Samuel  Haughton,  on  October  31st,  1897, 
the  Academy  has  lost  one  of  its  most  highly  valued  Members ;  one, 
moreover,  of  the  oldest,  as  he  joined  on  February  25th,  1845,  now 
fifty-three  years  ago.  His  family  belonged  to  the  Society  of 
Friends,  and  were  natives  of  Carlow,  in  which  town  he  was 
bom  in   1821.    He  displayed  very  early  the  intellectual  abilities 
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Triiiitj  Girllere,  DulliiL.  in  l^^S,  and  alter  a  tbt  meecBifiil  nzii^r. 
grkiaat*  career,  Le  vas,  in  1^44,  ele^ed  Fellow  thereat  «t  the  eizlj 
a^»;  of  23.  ki.i  oc  hi5  fir«t  apr-earanoe  as  a  cai:<^>iir»'  ijr  the  cfEe^. 
Hiring  attaintd  tLi«  r^i-^tiyc  chie^ybr  mathematics  aged  mathtpmarie&I 
pr.Tfi:«,  be  all:»wt4  hi*  earlj  interest  in  Xatxiral  Historr  to  reaser: 
its*.  If ;  and  wLen,  by  the  app»:-intmei:t  of  Proferoor  Oldh^im  to  tif 
Direitorship  of  the  Ge>lvgical  Surrer  of  In-iia,  in  1  Sol.  the  Chair  cf 
Gtvl-'Zy  in  the  UzuTer-ity  bei^iEie  racanU  Dr.  Hanghton  was  electc'i 
thereto  as  the  mo«st  suitable  per5*>n  for  the  poet,  Durino:  the  thiry 
years  of  his  o^iupation  of  it.  besides  the  in^traction  ol  his  rla^BPft,  he 
did  a  hLT^  amount  of  origin^  work  in  Geology,  in  the  form  o^  naire- 
rous  Pajier*  whi<.h  have  appeared  in  the  publications  of  the  Boyal 
Society  of  London,  the  Boyal  Irish  Academy,  and  the  Journals  of  the 
Geological  Societies  of  London  and  of  Ireland,  &c.  The  composition 
of  the  granites  of  Ireland  and  of  Scotland  especially  engaged  hi« 
att'-ntion.  He  wrote  also  on  rarious  palseontological  and  minera- 
logies subjects. 

His  knowledge  of  mathematics  and  physics  enabled  him  to  attack 
sundry  questions  in  Physiology  and  in  Cosmology,  some  of  whi'ih 
latter  are  still  under  discussion.  We  may  here  note  his  ^'  Vawwal  of 
Geology"  (first  edition,  London,  1865),  and  his  '*  Lectures  en 
Physical  Geography "  (in  the  Dublin  University  Press  series^ ; 
iKith  books  being  marked  with  his  usual  originality  and  Ter8atility. 

His  studies  in  Palaeontology  suggested  to  him  to  take  up  the  sub- 
ject of  human  anatomy  and  physiology,  and  for  this  purpose  he 
entered  the  Medical  School  and  followed  out  its  course  as  a  young 
student  might  do,  and  took  the  degree  of  M.D.  in  1862.  He  after- 
wards wrote  various  Papers  in  medical  and  other  publications  od 
physiological  and  pathological  subjects.  One  result  cf  his  anatomical 
stu^lies  was  his  book  on  the  ''Principles  of  Aniinftl  Mechanics" 
(London,  1873).  This  work  occupied  his  attention  for  a  long  time ; 
it  consisted  principally  of  many  Papers  written  on  the  subject  during 
a  period  of  ten  years.  This  undertaking  was  of  special  interest  to 
him  ;  as  it  opened  to  him  a  new  line  of  discovery  by  the  application  of 
mathematics  to  the  structure  and  mode  of  working  of  the  muscular 
system  of  the  vertebrate  animals.  He  obtained,  in  many  cases,  illus- 
trations of  the  Principle  of  laast  Action  in  the  vertebrate  organixatian. 
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This  name  was  taken  from  that  of  the  other  well-known  principle  in 
dynamics  and  physics,  which  was  pointed  out  originally  hy  Mauper- 
tuis.  The  instances  of  this  in  organic  and  in  inorganic  nature, 
though  not  identical  in  character,  are  analogous,  and  hoth  may  be 
included  under  the  head  of  the  principle  of  Economy  in  the  working 
of  nature.  Dr.  Haughton  showed  in  various  instances  that  the 
arrangement  and  mutual  position  of  the  muscular  fibres,  the  bones, 
and  the  joints  was  such  as  to  produce  the  required  effect  with  the 
least  demand  on  the  muscular  tissue ;  thereby  allowing  the  amount  of 
that  tissue,  absolutely  necessary  for  the  purpose,  to  be  at  a  minimum. 
He  believed  that  the  operation  of  this  principle  was,  in  certain 
cases,  modified  by  other  requirements,  e,  g.  that  of  beauty  of  form. 
This  subject  had  a  particular  attraction  for  Dr.  Haughton,  not 
only  from  its  purely  scientific,  but  also  from  its  teleological  aspect, 
as  indicative  of  the  operation  of  mind  and  purpose  in  nature.  This 
work  cost  him  great  and  long-continued  labour  for  its  completion.  It 
was  that  on  which  he  himself  looked  with  most  complacency,  and  by 
which,  especially,  he  hoped  to  be  remembered  in  after-time.  We  may 
here  allude  to  his  exposition  in  that  book  of  the  Law  of  Fatigue^  from 
experiments  on  others  and  on  himself.  It  seems  natural  that  he 
should  wish  to  learn  more  about  a  condition,  of  which,  if  we  may 
judge  from  his  indefatigable  activity,  he  must  have  had  in  himself 
but  an  imperfect  conception.  We  need  not  do  more  than  mention 
the  numerous  elementary  works,  some  of  which  were  written  by  him- 
self, singly,  and  others  with  the  collaboration  of  his  lifelong  friend, 
the  Eev.  Professor  Galbraith.     These  had  a  large  circulation. 

On  obtaining  the  degree  of  M.D.  in  Dublin  University  he  was 
appointed  the  Medical  Begistrar,  and  as  such  he  applied  himself  with 
his  usual  determination  and  energy  to  the  reformation  of  the  School  of 
Physic,  and  to  the  improvement  of  the  management  of  Sir  Patrick 
Dun's  Hospital,  which  is  connected  with  that  School.  It  may  well 
be  imagined  that  this  was  a  work  of  no  little  difficulty,  and  calculated 
to  rouse  opposition  from  those  long  accustomed  to  the  old  order  of 
things  ;  but  his  strenuous  efforts  were  successful,  and  were  the  means 
of  raising  the  School  to  its  present  condition  of  high  efficiency.  He 
was,  moreover,  largely  instrumental  in  the  organization  of  the  School 
of  Engineering.  He  was  co-opted  Senior  Fellow  of  Trinity  College 
in  1881. 
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His  actirities  were  bj  no  means  confined  to  tlie  drcle  of  bis 
College  duties.  When  Dablin  was  visited  1)t  choien,  in  1866,  he 
organized  a  sr^tem  of  provision  against  it  for  the  po(v,  and  invited 
and  obtained  the  co-operation  of  the  students,  man j  of  wham  ^iU 
live  to  remember  his  noble  and  inspiring  speech  at  the  inaDgnratijS 
meeting  in  the  Examination  Hall  of  Trinity  College.  He  was  repr^ 
sentatire  of  the  Unirersity  on  the  General  Medical  Conndl,  and  took 
a  prominent  and  ns^f ul  part  in  the  deliberations  of  that  body.  His 
latest  attendance  at  a  meeting  of  the  Conncil  in  London  was  at  a 
time  when  his  health  and  strength  were  barely  soffident  for  the  effort. 
He  was  an  active  manager  of  the  Boyal  Geological  Society  of  Ireland, 
in  the  capacities  of  Secretary,  President,  and  Treasmer,  mcoeBBiTely, 
for  many  years.  He  undertook  the  Secretaryship  of  the  Eoyal 
Zoological  Society  of  Ireland  with  its  Zoological  Gardens  in  1864,  at 
a  tune  when  some  such  leader  as  he  was  sorely  needed  to  guide  it 
through  its  difficulties.  He  worked  in  his  usual  style  in  that  office  for 
twenty-one  years,  and  by  his  assiduity,  energy,  and  resource  he  carried 
the  Society  through  crises  which,  but  for  him,  would  probably  have 
been  fatal.     He  was  then  President  of  the  Society  for  five  years. 

He  was  for  thirty  years,  from  time  to  time,  a  member  of  the  Coundl 
of  the  Boyal  Irish  Academy,  and  President  of  it  from  1886  to  1891. 
He  loyally  communicated  most  of  his  principal  scientific  papers  to  the 
Academy,  which  appear  in  the  liratuactums  and  Proeeedin^t  thereof. 
In  1848  the  Academy  presented  him  with  its  Cunningham  Gold  Medal 
for  his  paper  in  the  2V-afuaetum$  **  On  the  Equilibrium  and  Motion  of 
Solid  and  Fluid  Bodies." 

The  Boyal  Society's  Catalogue  of  Scientific  Papers  enumerates 
173  of  his  memoirs  on  a  great  variety  of  subjects,  besides  a  few 
written  in  conjunction  with  others.  If  we  add  his  papers  published 
by  the  Academy  since  1883,  the  year  to  which  the  above  Catalogne 
comes  down,  there  results  a  total  of,  at  least,  186. 

Special  attention  may  be  drawn  to  his  discussion,  in  1854  and 
1864,  of  the  Diurnal,  and  of  the  Semidiurnal,  Tides  on  the  coasts  of 
Ireland,  founded  on  the  tidal  observations  made  at  various  stations,  id 
1850  and  1851,  under  the  direction  of  the  Academy — ^a  very  laborious 
and  important  work.  He  calculated  also,  in  the  publications  of  the 
Boyal  Society  of  London,  the  Tides  of  the  Arctic  Seas,  from  the  observa- 
tions made  by  various  voyagers. 
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Dr.  Haughton  was  a  man  of  yery  remarkable  personality  and  of 
unusual  versatility  of  powers,  as  sliown  not  only  by  his  activity  in  so 
many  diverse  lines  of  science,  but  also  by  his  efficiency  as  a  man  of 
affairs,  and,  we  may  now  add,  by  the  interest  evinced  by  him  in 
certain  lines  of  literature.  His  brightness  and  hopefulness  contri- 
buted largely  to  carrying  him  successfully  through  many  of  his  under- 
takings. He  was  always  ready  to  show  generous  encouragement  to 
younger  students  in  science  who  were  carefully  doing  their  best.  His 
social  qualities  and  lively  hutnour  made  him  always  welcome  to  his 
friends ;  while  those  who  were  more  intimate  with  him  could  prize 
the  deeper  moral  qualities  which  underlay  those  by  which  he  was 
recommended  to  outsiders. 

His  merits  were  widely  recognized  outside  of  Ireland.  He  was 
elected  Fellow  of  the  Boyal  Society  of  London  in  1858.  The  Univer- 
sity of  Oxford  conferred  on  him  the  degree  of  D.G.L.  in  1868,  and 
the  Universities  of  Cambridge  and  of  Edinburgh  that  of  LL.D.,  in 
1880  and  1884,  respectively  ;  and  the  University  of  Bologna  that  of 
M.D.  in  1888  :  all  honoris  causa. 


[Appeitoix.] 

Copy  of  Memorial  referred  to  in  the  above  Report : — 

To  His  Excellency  Geobge  Henet,  Eabl  Cadogait,  e.g..  Lord 
Lieutenant  General  and  General  Governor  of  Ireland. 

The  Memobial  of  the  Council  of  the  Eotal  I&ish  Acasemt 

Showbth  that — 

1.  The  Eotal  Ieish  Academy  was  incorporated  in  1786,  by 
Charter  of  the  28th  January,  in  the  26th  year  of  George  III.,  for  the 
promotion  of  Science,  Polite  Literature,  and  Antiquities. 

2.  Since  the  period  of  its  foundation,  the  Academy  has  applied 
itself  earnestly  to  the  advancement  of  these  studies,  and  in  the  depart- 
ment of  Antiquities  it  has  specially  devoted  itself  to  the  Antiquities 
of  Ireland. 

3.  Owing  to  the  constant  exertions  of  the  Academy  so  many 
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Talnable  Relics  of  Antiquity  have  been  saved  from  destauction  and 
placed  in  a  safe  and  accessible  position  for  the  gratification  and 
instruction  of  the  lovers  of  ancient  art,  that  this  collection  is 
admitted  to  be  now  one  of  the  most  important  in  Europe,  and  is  all  but 
unique  in  the  department  of  prehistoric  gold  objects. 

4.  In  1 859  and  following  years  the  special  attention  of  the  Govern- 
ment was  called,  both  in  Parliament  and  otherwise,  to  the  importance 
of  improved  methods  being  adopted  for  the  preservation  of  objects  of 
antiquity — especially  those  coming  under  the  denomination  of  Treasure 
Trove — and  in  1 861  the  President  of  the  Academy  received  a  lett» 
(2812),  dated  20th  April,  in  which  Sir  Thomas  Laicom,  Under 
Secretary,  said : — 

^'Eef erring  to  the  correspondence  with  the  Eoyal  Irish  Academy, 
and  the  Eeport  of  the  Council  of  that  body  on  the  subject  of  Treasure 
Trove  in  Ireland,  I  am  directed  by  the  Lord  Lieutenant  to  state 
that  the  Lords  Commissioners  of  Her  Majesty's  Treasury  bave  been 
pleased  to  sanction  the  expenditure  of  one  hundred  pounds  a  year  in 
the  recovery  of  Belies  of  Antiquity,  to  be  carried  on  upon  a  plan 
submitted  by  His  Excellency,  through  the  instrumentality  of  the 
Constabulary  of  the  several  counties.  And  I  am  directed  to  transmit 
for  the  information  of  the  Academy  a  copy  of  the  Instructions  which 
have  been  issued  for  the  purpose. 

'*  His  Excellency  feels  assured  he  may  count  upon  the  assistance  and 
co-operation  of  the  Academy  in  a  measure  so  useful  to  the  public, 
and  calculated  to  add  to  the  valuable  collection  already  deposited  in 
the  Museum  of  the  Academy." 

[The  printed  documents  referred  to  in  the  above  letter  were 
Circular  No.  35,  headed  ^'  Treasure  Trove,"  and  signed 
"H.  J.  Brownrigg."  Notice  dated,  Dublin  Castie,  20th 
March,  1861,  and  signed  ^'T.  A.  Larcom" — also  the  Fonns 
of  receipt  and  Certificate  of  finding.] 

5.  The  Academy  willingly  agreed  to  assist  to  the  utmost  of  its 
power  in  carrying  out  the  wishes  of  His  Excellency,  and  since  that 
time  a  large  number  of  antiquities,  including  many  torques,  rings, 
and  other  gold  ornaments,  have  been  collected  together ;  the  Academy 
on  various  occasions  having  by  special  private  subscriptions  supple- 
mented the  funds  granted  by  Parliament. 
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6.  When  Her  Majesty's  Goyernment,  in  1868,  purchased,  along 
with  the  entire  Petrie  Collection  of  Antiquities,  the  famons  '^  Tara 
Brooch,"  the  Government  of  the  day  was  so  deeply  impressed  with 
the  fact  that  the  Academy  was  the  appropriate  place  of  exhibition 
of  these  objects  that  they  ordered  them  to  be  deposited  with  the 
Academy. 

7.  In  like  manner,  on  the  acquisition  in  1874  of  another  object, 
which  for  beauty  of  execution  takes  its  place  beside  the  Tara  Brooch, 
viz.  the  '*  Ardagh  Chalice,"  it  was  deposited  among  the  collections  of 
which  the  Academy  is  the  guardian. 

8.  Again  in  1884,  when  the  Science  and  Art  Department  in 
London  purchased,  at  the  Eountaine  Sale,  the  Reliquary  of  St.  Lachtin, 
the  Lords  Commissioners  of  Her  Majesty's  Treasury  sanctioned  the 
transfer  of  £452  d«.  6d.  from  the  Civil  Contingencies  Fund  to 
the  credit  of  the  vote  for  the  Science  and  Art  Department  in 
repayment  of  the  amount  expended  in  the  purchase  of  the  object, 
and  deposited  the  shrine  in  its  natural  place  with  the  other  historic 
Irish  antiquities. 

9.  From  these  facts  it  is  obvious  that  successive  Governments 
have  felt  that  the  Eoyal  Irish  Academy  is  the  fitting  depository  of 
these  monuments  of  early  Irish  Art. 

10.  On  the  21st  January,  1897,  a  Paper"*^  was  read  before  the 
Society  of  Antiquaries  of  London,  by  Mr.  Arthur  J.  Evans,  on  a 
remarkable  hoard  of  gold  objects  recently  acquired  by  Mr.  Bobert 
Day,  of  Cork,  and  in  the  Paper  Mr.  Evans  states  that  '*  the  objects 
were  found  together  by  a  ploughman,  who  turned  them  up  in  sub- 
soiling.  .  .  .  The  spot  where  the  treasure  was  found  is  near  the  sea 
on  the  north-west  coast  of  Ireland." 

Mr.  Evans  proceeds  to  describe  the  various  objects  in  the  ''find," 
and  coming  to  the  consideration  ''  whether  it  contained  relics  of 
different  periods,  or  that  the  treasure  itself  had  been  collected  from 
more  than  one  source  by  its  original  modem  possessor,"  adds: — 
''  With  regard  to  the  last  possibility,  Mr.  Bobert  Day  has  made  most 
careful  investigations,  and  has  completely  satisfied  himself  as  to  the 
bona  fide  character  of  the  find,  and  that  all  the  objects  were  brought 
to  light  at  the  same  place  and  at  the  same  time.  .  .  .  The  fine  brown 

*Pabli8hed  in  ArehaologiOf  second  MrieB»  vol.  v.,  p.  891. 
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clay  with  which  all  the  objects  were  more  or  less  coTored  also  bore 
OQt  his  statement  as  to  their  place  of  disooTery." 

11.  It  is  obyious,  therefore,  from  the  above  particnlars  that  the 
find  is  IVeanure  TVor^,  and  should  have  been  forwarded  by  tiie  finder 
to  the  Chief  Secretary,  or  to  the  Academy,  or  deliyered  to  the  Con- 
stabulary of  the  district. 

12.  The  first  information  which  the  Council  of  the  Academy  had 
of  the  matter  was  the  report  of  the  meeting  at  which  the  above  Paper 
was  read,  which  appeared  in  the  Athenaum  of  January  dOth,  1897. 
This  report  was  laid  before  the  Council  at  its  meeting  on  1st  February, 
and  the  matter  was  referred  to  the  Museum  Committee  to  take  such 
action  as  was  possible  with  a  view  to  securing  the  objects  for  the 
Museum,  and  with  power  to  communicate  with  the  Crown  Solicitor  is 
necessary.  The  Committee  carefully  considered  the  circumstances  of 
the  case  as  published,  and  both  the  Secretary  of  the  Academy  and  the 
Secretary  of  Council  had  interviews  with  the  Chief  Crown  Solicitor, 
and  brought  under  his  notice  the  report  of  the  above-mentioned  meet- 
ing before  which  the  objects  were  laid. 

13.  The  objects  were  subsequently  purchased  by  the  British 
Museum. 

14.  It  appears  therefore  to  the  Council  of  the  Academy  that  there 
has  been  a  distinct  breach  of  the  regulations  regarding  treasure  trove 
found  in  Ireland,  and  that  it  is  a  matter  calling  for  the  strictest  inves- 
tigation, how  objects  of  treasure  trove  found  in  Ireland  have  been 
acquired  by  a  museum  in  England  without  having  been  submitted  to 
the  Chief  Secretary  directly  or  to  the  Eoyal  Irish  Academy. 

15.  The  Council  feel  strongly  that,  although  the  British  Museum 
is  one  of  the  public  museums  of  the  United  Kingdom,  yet  the  proper 
place  in  which  these  objects  should  be  deposited  is  the  Boyal  Irish 
Academy's  Collection  in  the  Museum  of  Science  and  Art,  Dublin,  and 
that  the  Treasury  should  be  urged  to  take  steps  for  the  transfer  of 
these  objects  to  the  Museum  in  Dublin  similar  to  the  steps  taken  in 
1884  for  the  transfer  of  the  Shrine  of  St.  Lachtin  referred  to  in 
paragraph  8. 

Your  memorialists  therefore  respectfully  request  that  Your 
Excellency  may  be  pleased  to  use  your  influence  with  Her  Majesty's 
Government  with  a  view  to  having  these  objects,  found  in  Jrdkmdf 
placed  along  with  the  other  Irish  antiquities  in  the  National  Collection 
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deposited  in  the  Science  and  Art  Museum,  Dublin,  where,  but  for  the 
evasion  of  the  usual  method  of  dealing  with  gold  objects  found  in 
Ireland,  they  would  already  have  taken  their  place. 

In  making  this  earnest  appeal  to  Your  Excellency  the  Council  are 
not  only  actuated  by  their  sense  of  duty  with  regard  to  the  interests 
of  the  National  Collection,  but  also  feel  strongly  that  the  interests  of 
archeology  will  be  best  served  by  placing  these  antiquities  in  what  is 
admitted  to  be  the  most  important  collection  of  kindred  objects,  which 
it  is  desirable  to  render  as  complete  as  possible  for  the  purposes  of 
comparative  study. 

Signed  on  behalf  of  the  President  and  Council  of  the  Eoyal  Irish 

Academy. 

51  N.  Donnelly,  Bishop  of  Canea,  Vice-Fresideni. 

BoBEBT  Atkinson,  Secretary  of  CouneiL 

The  Report  was  adopted. 

On  the  Report  of  the  Scrutineers  the  following  were  declared  duly 
elected  as  Honorary  Members : — 

In  the  Section  of  Science, 

Paul  Heinrich  Groth. 

Bight  Hon.  Sir  John  Lubbock,  Bart. 

Luigi  Cremona. 

In  the  Section  of  Polite  Literature  and  Antiquities. 

Friedrich  Blass. 
Antonio  Ceriani. 
Louis  Duchesne. 
Oscar  Montelius. 
On  the  Beport  of   the  Scrutineers,  the  Yice-President  declared 
the  following  duly  elected  as  President  and  Council  for  the  ensuing 

year: — 

P&Esmiarr. 

Bight  Hon.  The  Eabl  oe  Bosse,  e.f.,  ll.d.,  f.b.8. 

Council. 
Committee  of  Science. 

Edward  Perceval  Wright,  m.d. 
Francis  A.  Tarleton,  ll.d.,  d.sg. 
Benjamin  Williamson,  d.so. 

R.I.A.  mNTTBB,   8B88I0N   1897-98.  C^^l 


292  Royal  Irish  Academy, 

Committee  of  S^n^^— continued. 

J.  P.  O'Reilly,  c.B. 
George  L.  Cathcart,  m.a. 
George  Henry  Kinahan«  c.b. 
Robert  F.  Scharff,  b.sc.,  ph.d. 
Greenwood  Pirn,  m.a. 
Grenville  A.  J.  Cole,  f.o.8. 
Charles  J.  Joly,  m.a. 
F.  W.  Moore. 

Committer  of  Polite  Literature  and  Antiquities, 

Robert  Atkinson,  ll.d. 
Rev.  Maxwell  H.  Close,  m.a. 
Sir  John  T.  Gilbert,  ll.d.,  f.8.a. 
Louis  C.  Purser,  m.a.,  litt.b. 
Most  Rev.  Bishop  Donnelly,  d.d. 
Lord  Walter  FitzGerald. 
Rev.  J.  H.  Bernard,  d.d. 
John  Xells  Ingram,  ll.d. 
John  Ribton  Garstin,  m.a.,  f.s.a. 
Thomas  J.  Westropp,  m.a. 

A  ballot  was  opened  for  the  election  of  Officers.  Count  Plnnkett 
and  Mr.  George  L.  Cathcart  were  appointed  as  Scrutineers.  Th« 
following  were  declared  elected  : — 

Tbbasuebr — ^Rev.  M.  H.  Close,  m.a. 

Secrbtabt — ^Ed.  Perceval  Wright,  m.d. 

Secbstabt  of  the  Council — ^Robert  Atkinson,  ll.d. 

Secbetabt  of  Foeeiok  Coreespondencb — Joseph  P.  O'Reilly,  cm, 

LiBKAELkK — Sir  John  T.  Gilbert,  ll.d. 

AssisiAirr  Secestabt — ^Robert  Macalister,  ll.b. 

The  Academy  then  adjourned. 
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London,  N.W. 

1896.  April  18       *Gwynn,  Edward  John,  M.A.,  Fellow  of  Trinity 

College,  Dublin,  Royal  Irish  Academy's  Todd 
Professor  of  the  Celtic  Languages.  Triniiy 
College,  Dublin, 

1887.  Jan.  10       §Gwynn,  Rev.  John,  D.D.,  Regius  Professor  of 

Divinity,  University  of  Dublin.  Ashbrook, 
Clontarf,  Co,  Dublin, 

1884.  Jan.  14  §Haddon,  Alfred  Cort,  M.A.,  F.Z.B.,  Professor  of 
Zoology  in  the  Royal  College  of  Science  for 
Ireland.     Inisfail,  HiU's-road,  Cambridge, 

1876.  Jan.  11  Hamilton,  Edward,  M.D.,  F.R.C.S.I.  120, 
St,  Stephen' s-green,  West,  Dublin, 

1879.  Dec.    8         Hamilton,  Edwin,  M.A.    41,  Leeson-park,  Dublin. 

1898.  May  8  §Hart,  Henry  Chichester,  B.A.,  F.L.S.  Carra- 
blagh,  Portsalon,  Co,  Donegal, 

1861.  May  18       *Hatchell,  John,   M.A.,  D.L. 

Terenure,  Co,  Dublin, 

1862.  April  12       *Head,    Henry    Haswell,    M.D., 

F.R.C.8.I.     ThomhUl,  Bray, 

1896.  April  18         Head,  John  Merrick,  F.R.G.S. 

1888.  Feb.  18         Healy,   Most  Rev.   John,  D.D., 

Bishop    of    Clonfert.      Mount 

BaUinasloe,  Co,  Galway, 
1898.  Feb.  18         Hemphill,    Rev.    Samuel,   D.D..   Professor   of 

Biblical  Greek  in  the  University  of  Dublin. 

Birr  Bectory,  Farsonstown, 
1851.  Jan.  18     *§HenneB8y,  Henry,  F.R.S.     Clarens,  Montreux, 

Switzerland. 

1897.  April  12         Hickey,  Rev.  Michael  P.,  Professor  of  Gaelic, 

Maynooth.     St.  Patrick's  College,  Maynootk. 
1878.  Jan.  18         Hickie,  Lieut.-Col.   James  Francis.      Slevoyre, 
Borrisokane,  Co.  Tipperary. 


Fortfietd    House, 

F.K.Q,C.P.L. 

Beigate,  Surrey. 
LL.D.,  Lord 
St,    Bernard, 


IA»t  of  Members. 
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Date  of  Election. 

1876.  Im.  11 
1888.  Feb.  18 
1800.  Feb.  10 

X898.  May  9 
1888.  Dec.  10 

1890.  Jan.  18 

1847.  Jan.  11 

1879.  April  14 
1878.  Dec.    8 


1867.  April  8 

1897.  Jan.  11 

1898.  April  10 


1898.  April  10 
1895.  Jan.  14 

1897.  Jane  28 
1868.  Jan.  12 
1878.  May  18 
1878.  Dec.  8 
1865.  April  10 
1870.  June 18 


♦Hill,  Arthur,  B.E.,  F.B.I.B.A.     22,  George's- 

street,  Cork, 
Hill,  Richard  Cotton  Walker,  LL.B.  (Dubl.). 

7,  Qrantham^treet,  Dublin, 
Hogan,  Rev.  Edmund,  S.J.,  Fellow  of  the  Royal 
University  of  Ireland,  D.Litt.  (Royal  Univ.). 
University  College,  St,  Stephen* s-green,  S.,  Dublin. 
Hore,  Philip  Herbert.     4,  Bath-road,  Bedford- 
park,  London,  TV, 
♦Hutch,  Very  Rev.  William  (Canon),  D.D.,  Presi- 
dent of  St.  Colman's  College.     St,  Golman*s 
College,  Femiay, 
♦Hyde,  Douglas,  LL.D.      Frenchpark,  Co.  Ros- 
common. 

♦Ingram,    John    Kells,    LL.D.,     Vice-Provost, 
Trinity  College,  Dublin.     88,   Upper  Mount- 
street,  Dublin. 
Ingram,  Thomas  Dunbar,  LL.D.    18,  WeUing- 
ton-road,  Dublin. 

♦Iveagh,  Right  Hon.  Edward  Cecil,  Baron,  K.P., 
LL.D.,  D.L.  80,  St,  Stephen* s-green,  S.,  Dublin. 

♦  Jephson,  Robert  H.   18,  Lansdowne-road,  Dublin. 
Johnson,   Edmond.     Ntdlamore,  MilUovm,   Co. 

Dublin. 

Johnson,  Thomas,  D.Sc,  F.L.S.,  Professor  of 

Botany,  Royal  College  of  Science,   Dublin. 

Inglewood,  Qilford-rd.,  Sandymount,  Co.  Dublin. 

Johnston,    James    Patrick,   M.A.      Churchtown 

Park,  Dundrum,  Co.  Dublin. 

*§Joly,  Charles  Jasper,  M.A.,  Fellow  of  Trinity 

College,   Dublin,   and  Royal  Astronomer  of 

Ireland.    The  Observatory,  Dunsink,  Co.  Dublin. 

Joly,  John,  Sc.D.,  F.R.S.,  Professor  of  Geology, 

University  of  Dublin.     Trinity  College,  Dublin. 

♦Joyce,  Patrick  Weston,  LL.D.    Lyre  na  Orena, 

Leinster-road,  Rathmines,  Co.  Dublin. 
♦Kane,  John  F.     Airlie  Lodge,  Ridgeway  Gardens, 

Wimbledon,  Surrey. 
♦Eane,  Robert  Romney,  M.A.,  LL.D.,  County 
Court  Judge.     4,  Fitsuilliam-place,  Dublin, 
Eane,  William  Francis  De  Vismes,  M.A.  Drum- 
reaske  House,  Monaghan, 
♦Eeane,  Major  John  P.,  C.E.,  Engineer,  Public 
Works  Department,  Bengal. 


12  jRoyoZ  Imh  Academy. 

Date  of  ElectiOB. 

1870.  Uf^  28       ^EeUy,  John,  L.M.  (Dubl.).     Vfdvernty  CMe^ 

HotpitaU  Calcutta. 
1846.  April  18       "^'Kennedy,  James  Birch.     Cara,  hy  Killamey. 
1868.  Jan.  18         Einahan,  George  Henry,  G.E.    Woodlands,  Fair- 

vieuff  Co.  DubUn. 
1868.  April  18       ^Einahan,  Thomas  William,  M.A.    24,  Waterloo- 

road,  Dublin. 
1888.  Feb.  12         Enott,  John  Freeman,  M.A.,  M.D.,  F.B.C.S.L 

84,  York-street,  DubUn. 
1888.  Dec.  10         Enowles,  William  J.    Flixton-place,  BaUymena. 
1896.  April  8         Enox,  Habert  Thomas.      Beechen,  Lyndhwret, 

Hants. 


1864.  April  11       *Lalor,  John  J.  142  Ldneter-road^  Rathtmnee,  Co. 

DubUn. 
1864.  Jan.  11       '''LaToache,  John  James  Digges,  M.A.,  IiL.D. 

1,  Ely-place,  Upper,  Dublin. 

1867.  April  18  *Leach,  Lieat.Colonel  Sir  George  Archibald, 
E.G.B.,  B.E.  6,  Wetherby  Gardens,  South 
Kensington,  London,  S.W. 

1870.  Jimel8  '^Leonard,  Hugh,  F.G.S.  24,  Mount  Merrum- 
avenue,  Blackroch,  Co.  DubUn. 

1896.  April  18  Lett,  Bev.  Henry  William,  M.A.  Aghader^ 
OMct  LoughbrickUmd,  Co.  Down. 

1868.  April  27  *Little,  James,  M.D.,  L.B.C.S.I.,  F.E.Q.C.P.L 
14,  St.  Stephen' s-green.  North,  DubUn. 

1876.  April  12  Lombard,  James  Fitzgerald.  South-hill,  Rath- 
mines,  Co.  DubUn. 

1888.  Feb.  12  Longfield,  Thomas  Henry,  F.S.A.,  Eeeper,  Art 
and  Industrial  Collections,  Science  and  Art 
Moseom,  Dublin.     19,  Harcourt-street,  DubUn. 

1897.  May  10  Lovegrove,  Edwin  William,  M.A.  (Oxon.). 
Trent  College,  Long  Eaton,  Derbyshire. 

1878.  Feb.  11       *Lowry,  Bobert    William,   B.A.   (Oxon.),  D.L. 

Pomeroy  House,  Pomeroy,  Co.  Tyrone. 
1896.  June  10         Lunham,   Lieutenant-Colonel  Thomas   Ainslie, 

M.A.  (Dubl.).     Ardfallen,  Douglas,  Co.  Cork. 


1878.  April  14  *§Macalister,  Alexander,  M.A.  (Cantab.);  M.D. 
(Dubl.  &  Cantab.) ;  LL.D.  (Glasg.) ;  D.  Sc. 
(Dubl.),  F.B.S.,  F.S.A.,  Fellow  of  St.  John's 
College,  and  Professor  of  Anatomy  in  the  Uni- 
versity of  Cambridge.     Torrisdale,  Cambridge. 


List  of  Memhen. 
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Date  of  Election. 

1871.  Feb.  18 
1884.  May  12 
1891.  June  8 
1871.  April  10 

1874.  Feb.  9 

1896.  May  11 
1878.  Jan.  18 

1864.  April  11 

1882.  Feb.  18 


1896.  AprillS 
1898.  May  9 
1884.  Jan.  14 

1898.  Feb.  18 


1874.  Feb.  9 


1865.  April  10 
1879.  Feb.  10 

1887.  Dec.  12 

1891.  April  18 
1898.  Jan.  10 

1884.  May  12 

1887.  Jan.  10 

1898.  May    9 


^Macartney,   John  William  Ellison,  D.L.    Th$ 
Palace^  Clogher. 
*§MacCarthy,    Rev.    Bariiholomew,    D.D.,    P.P. 
Inntscarra,  Co,  Cork. 
^MacEncimy,  Bev.  Francis,  O.G.    107,  Hadding- 

Um-roddf  DvJblin. 
Macnaghten,  Colonel  Sir  Francis  Edmund,  Bart., 
Lieutenant  of  Go.  Antrim.    Dundarave,  Bush- 
rntUs,  Co.  Antrim. 
McGlure,  Bev.  Edmund,  M.A.,  Secretary,  Society 
for    Promoting    Christian    Knowledge.      80, 
Eccleston-squarey  London^  S.W. 
McCrea,  Bev.  Daniel  F.     Maghera^  Co.  Berry. 
♦McCready,  Bev.  Christopher,  D.D.     Howth,  Co. 

Dublin. 
^McDonnell,   Alexander,    M.A.,  O.E.      Saltwell 

Hctll,  Gateshead'On-Tyne. 
McHenry,  Alexander,  Geologist,  Geological  Sur- 
vey of  Ireland.  59,  TritonviUe-roadf  Sandy- 
mount,  Co.  Dublin. 
M'Keefry,  Bev.  Joseph,  G.C.  Waterside,  Berry. 
McEenna,  Bev.  James  Edward,  G.C.  EnniskiUm. 
McTernan,  Bev.  Stephen,  P.P.   Killamet,  Manor- 

hamiUon,  Co.  Leitrim. 
§Mahaffy,  Bev.  John  Pentland,  D.D.,  Fellow  of 
Trinity  College,   and    Professor   of   Ancient 
History  in  the  University  of  Dublin.     88, 
North  Cheat  George' s-street,  BubUn. 
§Malet,  John  Christian,  M.A.,  F.B.S.,  Gunning- 
ham  Medalist,  Boyal  Irish  Academy,  1885, 
Assistant  Commissioner,  Intermediate  Edu- 
cation Board  for  Ireland.    1,  Hume-st.,  Bublin. 
♦Malone,  Bev.  Sylvester,  P.P.   Kilrush,  Co.  Clare. 
Meldon,  Austin,  M.D.,  D.L.    15,  Merrion-square, 
North,  Bublin. 
*Milligan,  Seaton  Forrest.     Alberta,  Malone-road, 

Belfast. 
♦Mills,  James.     Annamore,  Blackrock,  Co.  Bublin. 
Mills,  Bev.  Thomas,  M.A.  (Dubl.).    Beaconsjield, 
Kilmainham,  Co.  Dublin. 
*Molloy,  William  Bobert.     17,  Brookfield-terrace, 
Bonnybrook. 
Moore,    Frederick    WiUiam,     F.L.S.       Boyal 

Botanic    Gardens,    Glasnevin. 
Moran,  John,  M.A.,  LL.D.  (Boy.  Univ.).    12, 
Gardiner's-place,  Bublin. 


14  Royal  Iruk  Academy, 

Date  of  Slectioii. 

1869.  Feb.  8      *MoTan,  BSs  Eminence  Patrick  F.,  Cardixial,  D.D., 
Archbishop  of  Sydney.     New  South  Wales. 

1874.  Feb.  9       fMoes,    Bichard  Jackson,    F.C.S.,    FJ.G.     8i. 

Aubyns,  Ballyhraek,   Co,  DuhUn. 
1898.  April  10       •MokhopMhy&y,  Asutosh,  M.  A.,  IiL.D.,  F.B.A.8., 

F.B.8.E.   77,  Eaua-road,  North,  Bhowafdpore^ 

Calcutta. 
1887.  Nov.  14         Molhall,  John.     14,  EarUfort-terrace,  DubUn. 
1895.  June  10         Murphy,  Bey.   James  Edward  Harnett,  M.A. 

(Dubl.).     Batheore  Rectory,  Enfield,  Co.  Meaih. 
1898.  April  10       *Mnrphy,  Michael  M.     Troystcood,  Kilkenny. 

1887.  May   9       ^Nichols,  Albert  Bassell,  B.A.  (Cantab.).    Science 

and  Art  Muieum,  Dublin. 
1878.  Jan.  18        Nolan,    Joseph,   Senior   Geologist,    Geological 

Sorvey  of  Ireland.    Ill,  Strand-road,  Sandy- 

mount,  Co.  Dublin. 
1846.  Jan.  12       "^Nngent,  Arthur  B.     QmnUn  Lodye^  Leaminytcn* 

1869.  Jane  14       '^'O'Brien,    James    H.      St.  Ita's,  Newtownpark, 
Blackrock,  Co.  Dublin. 

1875.  Jan.  11         O'CaUaghan,  John  J.,  F.B.LA.I.    16,  Naee&u^ 

street,  Dublin. 
1867.  June  10         O*0onor  Don,  Bight  Hon.  Charles  Owen  O'Conor, 

The,  H.  M.  Lieutenant,  County  Bosoommon. 

ClonaUSf  Castlerea. 
1892.  April  11         O'Doherty,    Bev.    Philip,    C.C.     MovHU,    Co. 

Londonderry. 
1867.  Jan.  14       *0'Donel,   Charles   J.    47,  Lower  Leeson-street, 

Dublin. 
1865.  April  10       *0*Donnavan,   William  John,  LL.D.    16,  BeU 

grave-road,  Ratkmnes,  Co.  DubUn. 
1895.  Jan.  14         0*Donoghue,  Bev.  Denis,  P.P.    St.  Brendan^s, 

Ardfert,  Co.  Kerry. 
1869.  April  12         OTerrall,  Ambrose  More,  D.L,     Balyna^  May- 

valley  R.S.O.,  Co.  KUdare. 
1892.  Dec.  12         Ogilvie,  James.     Warren' s-place,  Cork. 
1892.  Dec.  12       *0*Growney,  Bev.  Eugene.     St.  Patrick^s  College, 

Maynoothf  Co.  KUdare. 

1869.  April  12        O'Hanlon,    Very    Bev.    John    (Canon),    P.P. 

Sandymount,    Co.   Dublin. 
1878.  Feb.  11         O'Hanlon,  Michael,  L.K.Q.C.P.L     Castleamur, 

Co.  KiUcewny. 
1869.  April  12      *0*Laverty,   Bev.   James,   P.P.     Holywood,    Co. 

Down. 


List  of  Membert. 
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Date  of  Election. 

1876.  Feb.  14 
1871.  April  10 
1692.  April  11 
1696.  Jan.  18 

1870.  Jan.  10 


1879.  May  12 
1896.  April  18 


1878.  Feb.  10 
1847.  Feb.  8 
1868.  April  18 

1870.  April  11 
1886.  Feb.  8 
1884.  Feb.  11 
1896.  Feb.  10 

1880.  Feb.  9. 
1892.  June  18 

1878.  Jan.  18 

1876.  April  12 


Olden.  Bev.  Thomas,  D.D.  Ballydough  Vicarage^ 
Mallow,  Co.  Cork. 

O'Looney,  Brian,  F.R.H.S.  Orove-viUa  House, 
Crumlin,  Co.  Dublin. 

O'Neill,  William  Patrick.  68,  Great  Charles-street, 
Dublin. 
♦O'Reilly,  Very  Rev.  Hugh,  President  St.  Col- 
man's  College,  Newry.  Violet  Bill,  Co. 
Armagh. 
*§0'Reilly,  Joseph  P.,  C.E„  Professor  of  Mining 
and  Mineralogy,  Royal  College  of  Science, 
Dublin,  Secretaby  of  Fobeion  Cobbespondenob 
OF  THE  Agadeut.  68,  Park-avenus,  Sandy- 
mount ,  Co.  Dublin. 

O'Rorke,  Very  Rev.  Terence,  D.D.,  P.P.  CoUomey, 
Co,  Sligo. 

O'Sullivan,  Alexander  Charles,  M.A.,  M.B., 
Fellow  of  Trinity  College,  Dublin.  40,Trmity 
College,  Du/blin. 


Patterson,  William  Hugh.     Garranard,  Strand- 

town,  Co.  Down. 
♦Pereira,  Rev.  Henry  Wall,  M.A.,  F.S.A.  Soot. 

WeUSf  Somerset. 
♦Pigot,  David   Richard,  M.A.,   Master    of   the 
Queen's  Bench  Division.     Churchtown  House, 
Dundrum,  Co.  Dublin. 
Pigot,  Thomas  F.,  C.E.     14,  Fitewilliam-place, 

Dublin, 
Pim,  Greenwood,  M.A.,  F.L.S.    Easton  Lodge, 
Morikstown,  Co.  Dublin. 
♦Plunkett,  George  Noble,  Count  of  the  Roman 
States.     26,  Upper  FitzwUliam-street,  Dublin., 
Plunkett,  Lieut.-Colonel  George  T.  (Royal  Engi- 
neers, retired).  Director,  Museum  of  Science 
and  Art,  Dublin.    24,  Burlington-road,  Dublin. 
Plunkett,  Thomas.     Enniskillen. 
Poison,  Thomas  R.  J.,  F.R.S.A.,  Ireland.    18, 

Wellington-pla4ie,  Enniskillen. 
♦Porter,  Alexander,  M.D.,  F.R.C.B.,  Indian  Army, 

New  Club,  Cheltenham. 
♦Powerscourt,  Right  Hon.  Mervyn,  Viscount,  K.P., 
President,  Royal  Dublin  Society.   Powerscowrt, 
Enniskerry,  Bray. 
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Data  of  Election. 

1891.  April  18 

1897.  Jan.  11 

1874.  Deo.  14 
1890.  Jan.  18 
1858.  Jan.  11 

1884.  June  28 
1881.  April  11 

1892.  Jnn6  27 
1896.  April  18 

1878.  June  24 

1898.  Dec.  11 

1876.  Jan.  10 
1870.  Nov.  80 

1698.  Feb.  18 

1885.  Dec.  14 


Bayal  Iriah  Aeadeimf. 


Praeger,  Robert  Lloyd,  B.E.    NatUnuU  library, 

Dublin. 
Preston,  Thomas,  M.A.,  Fellow  of  the  Boyal 

University  of  Ireland.    Bardowie,  Orwell  Park^ 

Bathgar. 
"^Parcell,  Matthew  John.    St.  Stephm's-grem  Club, 

Dublin. 
Purser,  Frederick,  M.A.,  Fellow  of  Trinity  Col- 
lege, Dablin.     Bathmines  Castle^  Co.  Dublin, 
Parser,   John,    M.A.,    D.Sc,  IiIj.D.   (Edin.); 

Fellow  of  the  Boyal  University  of  Ireland; 

Professor  of  Mathematics,   Queen's   College, 

Belfftst.      Queen*$  CoUege,  Belfast. 
'^'Purser,  Louis  Claude,  M.A.,  Litt.  D.,  Fellow  of 

Trinity  College,  Dublin.    11,  Harcourt-terrae^y 

DubUn. 


'^'Quinlan,   Francis 
F.K.Q.C.P.L 
DubUn. 


John  Bozwell,  B.A.,  M.D., 
29,    Lower  FitzwilUam-streetf 


*§Bambaut,  Arthur  Alcock,  M.A.,  D.Sc,  Badcliffe 
Observer,  University  of  Oxford.  BadcUffe 
Observatory^  Oxford. 
Bedington,  Bight  Hon.  Christopher  Talbot,  B.  A. 
(Oxon.),  D.L.,  Vice-Chancellor  of  the  Boyal 
University  of  Ireland ;  Besident  Commissioner 
of  National  Education  in  Ireland.  Tyrone 
House,  DubUn. 

♦Beynell,  Bev.  William  Alexander,   B.D.      22, 
EccleS'Street,  Dublin. 
Beynolds,  James  Emerson,  M.D.,  Sc.D.,F.B.S., 
Professor  of  Chemistry,  University  of  Dublin. 
Burleigh  Housey  BurUngton-road,  DubUn. 

♦Boss,  Bev.  William,  M.A.  168,  HUl-street,  JT., 
Glasgow. 
BossE,  Bight  Hon.  Laubence,  Eabl  of,  E.P., 
D.C.L.,  LL.D.,  F.B.S.,  F.B.A.S.,  Chan- 
cellor of  the  University  of  Dublin,  H.  M.  Lieu- 
tenant, King's  County,  PBEsmENT  op  the 
AcADEUT.     Birr  Castle,  Parsonstown. 

§Bus8ell,  Bobert,  M.A.,  Fellow  of  Trinity  College, 
Dublin.     11,  Northbrook-road,  DubUn. 

♦Bylands,  Thomas  Glazebrook,  F.S.A.,  F.B.A.S.. 
F.C.S.     Highfields,  ThelwaU,  near  Warrington. 


lAtt  of  Maniben. 
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Date  of  Election. 

1848.  Jam.    9 


1888.  Feb.  18 

1890.  April  14 
1888.  April  9 

1887.  June  18 
1846.  Feb.    9 

1888.  Deo.  11 

1877.  Dec.  10 

1891.  Feb.    9 

1876.  Jime26 
1887.  Jan.  10 

1871.  June  12 

1857.  June  8 
1856.  April  14 
1871.  Jan.    9 

1892.  AprU  11 

1877.  April  9 


*§Salmon,  Bev.  George,  D.D.  (Dubl.  and  Edin.) ; 
D.C.L.  (Oxon.),  LL.D.  (Cantab.),  F.B.S.,  and 
Boyal  Medalist,  1868,  Copley  Medalist,  1889, 
Boyal  Society ;  Cunningham  Medalist,  Boyal 
Irish  Academy,  1868,  Provost  of  Trini^ 
College.  Provo8t*8H<nise,Tnmty  CoUege^Dublin. 

♦Scharff,  Boberii  F.,  B.Sc.,  Ph.D.,  Keeper,  Natural 
History  Collections,  Science  and  Art  Museum, . 
Dublin.     Tudor  E(mse,  Dundrum,  Co.  Dublin. 

♦Scriven,  Bev.  Bowland,  M.A.  (Cantab.)  88, 
St.  Stephen' s-greeUf  Duhlin. 

"^'Sellers,  Edward  Marmaduke,  M.A.,  2,  Neptune- 
terrace,  Sandycove,  Co.  Dublin. 

'^'Semple,  James  Charles.  2,  Marine-terrace,  Kings- 
tounif  Co.  Dublin. 

♦Sherrard,  James  Corry.  7,  Oxford-square^  Hyde 
Park,  London. 

♦Sibthorpe,  Surgeon  Major-General  Charles, 
F.E.Q.C.P.,  Professor  of  Surgery,  Madras 
Medical  College.    Madras. 

♦Smith,  Charles.    Harpenden,  St.  Alban% 

♦Smith,  Joseph.    Rose  ViUa,  Latchford,  near  War- 
rington. 
Smith,  Bev.  Bichard  Travers   (Canon),  D.D. 
The  Vicarage,  Clyde-road,  Dublin. 

§Sollas,  William  Johnson,  M.A.,  D.Sc.  (Cantab.), 
LL.D.  (Dub.),  F.B.S.,  Professor  of  Geology, 
University  of  Oxford.  169,  Woodstock-road, 
Oxford. 

§Stokes,  Whitley,  LL.D.,  (Dubl.);  D.C.L. 
(Oxon.) ;  C.S.I.,  Cunningham  Medalist,  Boyal 
Irish  Academy,  1862.  15,  Grenville-plaee, 
Cornwall  Gardens,  London,  8.W. 

'§Stoney,  Bindon  B.,  M.A.,  LL.D.,  C.E.,  F.B.S. 

14,  Elgin-road,  Dublin. 
*§Stoney,  George  Johnstone,  M.A.,  D.Sc,  F.B.S. 
8,  IJpper  Homsey  Rise,  London,  N. 
Symons,  John,     198,  Coltman-street,  HuU. 

Tait,  Ven.  Andrew,  D.D.,  LL.D.,  P.B.S.E., 
Archdeacon  of  Tuam.  Moylough  Rectory,  Co. 
Galway. 
gTarleton,  Francis  Alexander,  LL.D.,  D.Sc, 
Fellow  of  Trinity  College,  and  Professor  of 
Natural  Philosophy  in  the  University  of  Dublin. 
24,  Upper  Leeson-street,  Dublin, 


VnUm  Bank  of 

Ph.D.,  LLJ)., 
George' »-gtnet^ 


Mau- 


18  Boyal  Irish  Academy. 

DateofSlAcCsoii. 

1882.  Feb.  18       ^Tenison,  Charles  MacCarOiy. 
Australia^  Brisbane, 

1869.  April  12     *§Tichbome,  Charles  Roger  C. 

P.C.8.      15,    North     Great 
Dublin. 

1897.  Jane  14        Trench,  Thomas  Frederick  Cooke,  D.L. 

cent,  SMinSf  Co.  Kildare. 
1894.  Feb.  12         Trouton,  Frederick  T.,  Sc.D.,  F.R.8.     CaerUon, 
KiUiney^  Co.  Dublin. 

1898.  May    9         TrueU,HenryPomeroj,M.B.(DubL),F.R.0.8J., 

D.L.     Clonmannon,  Ashford^  Go.  WickUtw. 

1870.  Nov.  80         Ventry,  Right  Hon.  Dayrolles  Blakeney,  Baron, 

D.L.     Burttham,  Dingle,  Co.  Kerry. 
1892.  Dec.  12         Vinycomb,  John.    Holywood,  Co.  Down. 

1892.  April  11       *Waldron,    Laurence    A.     68,    WelUngUm-road, 

Dublin. 
1888.  Feb.  18         Walpole,  George.     Windsor  Lodge,  Monkstown, 

Co.  Diiblin. 
1884.  May  12         Walsh,  Most  Rev.  William  J.,  D.D.,  Lord  Arch- 
bishop of  Dublin.     Archbishop's  House,  Drum- 

condra-road,  Dublin. 
1881.  Feb.  14       *Ward,   Francis   Davis.      28,    Mmwood^venue^ 

Belfast. 
1894.  Dec.  10         Westropp,  Thomas  Johnson,  M.A.,  C.E.    77, 

Lower  Leeson'Street,  Dublin. 
1866.  April  9         Westropp,  William  Henry  Stacpoole,  L.R.C.S.L, 

F.R.Q.S.I.     Lisdoonvama,  Co.  Clare. 
1880.  Feb.    9       *White,  John  Newsom.    Rocklands,  Waterford. 
1874.  June   8         Wigham,  John  R.    85,  Capel-street,  Dublin. 
1878.  April  14         Wilkinson,  Thomas.     Enniscorthy,  Co.  Wexford. 
1877.  April  9       §Williamson,    Benjamin,  M.A.,  D.Sc,    F.R.8., 

8enior   Fellow   of  Trinity  College,    Dublin. 

1,  Dartmouth-road,  Dublin. 
1888.  June  25       *  Wilson,  Wesley  WiUiam,  C.E.    72,  Wodehouse- 

terrace,  North  Circular -road,  Dublin. 
1888.  June  25       •Wilson,  William  Edward,  F.R.S.      Daramana, 

Streete,  Rathowen,  Co.  Westmeath. 
1884.  May  12         Wood-Martin,  Colonel  William  Gregory,  D.L., 

A.D.C.  to  the  Queen.     Cleveragh,  Sligo. 
1890.  May  12       *WooUcombe,     Robert     Lloyd,    M.A.,    LL.D. 

g'ublin  Univ.),   LL.D.  (Royal  Univ.),  F.I. 
St.,     F.S.8.,      F.R.8.A.,      Lreland.      14^ 
Waterloo-road,     Dublin. 


lAstofMemben. 
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Date  of  Election. 

1867.  Ai^.  24 


1689.  Jan.  14 
1891.  Dec.  14 


^§Wrioht,  Edwabd  Perceval,  M.A.,  M.D.  (DubL); 
M.A.  (Oxon.) ;  F.L.S.,  F.B.C.S.I. ;  Cmming- 
ham  Medalist,  Royal  Irish  Academy,  1888; 
Professor  of  Botany  and  Keeper  of  the  Herba- 
rium, University  of  Dublin  ;  Seobbtabt  of  the 
AcADEicT.     b^  Trinity  College, 

♦Young,  Charles  Grove,  M.A.,  M.D.    14,  Clapham 
Mansions,  Clapham  Common,  London,  8.W, 
Toung,  Bobert  MagiU,  B.A.,  O.E.     Bathvama^ 
Antrim-road,  Belfast. 


b2 


(  »  ) 


HONOBARY  MEMBERS. 


Date  of  Election. 

ISed-Tune  22 


His  Both.  Hiohness  Albebt  Edwasd,  Pbinge  op 
Walks,  K.G.,  K.T.,  K.P. 


*'  Tks  Pbmidsiit  or  thb  Rotal  Socibtt,  Am)  Ex-Pkbsxdbrts  of  th$  aame^  t 
mhcayi  caimder§d  Momrmry  Members  of  the  .^AutnNy."— By-Laws,  ii.,  14. 


Mar.  16 

(Elected  Hon.  Mem. 
in  Sec.  of  Science 
originally.) 

1878.  Mar.  16 

(Elected  Hon.  Mem. 
in  Sec.  of  Science 
originally.) 

1878.  Mar.  16 


(Elected  Hon.] 
in  Sec.  of  Science 
originally.) 

1886.  Mar.  16 


Hooker,  Sir  Joseph  Dalton,  E.G.S.I.,  Ee-Pkbsi- 
DENT  OF  THE  BoTAL  SoGiETT.  SunningdoU^ 
Berks. 

Stokes,  Sir  George  Gabriel^  Bart.,  Ex-Pbbsidsnt 
OF  THE  BoTAL  SociETT.     Cambridge, 


Kelvin,  Bight  Hon.  William,  Baron,  Ex-Pttsi- 

DEMT  OF  THE  BoTAL  SoOIETT.       GUisgOW, 


Lister,  Bight  Hon.  Joseph,  Baron,  PRssmBNT 

OF  THE   BoTAL  SOOSETT.      LoVldon, 


SECnOV  OF  SCEEHCE. 

[Limited  to  30  Members,  of  whom  one-half  at  least  must  be  foreigners^] 

1874.  Mar.  16  Berthelot,  Marcelin  Pierre  Engine.    Paris. 

1876.  Mar.  16  Bertrand,  Joseph  Louis  Fran9ois.    Paris. 

1896.  Mar.  16  Bonney,  Bev.  Thomas  George.    London. 

1869.  Mar.  16  Bunsen,  Bobert  Wilhelm  Eberard.     Heidelberg. 

1869.  Mar.  16        Cams,  Julius  Victor.    Leipzig. 
1898.  Mar.  16        Cremona,  Luigi.    Bom£. 

1898.  Mar.  16        Darwin,  George  Howard.     Cambridge. 

1896.  Mar.  16        Flower,  Sir  William,  E.G.B.    London. 


"Rcfiwrary  Memifers. 
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EOVOBABT  MEMBEES— Section  of  Soienoe— Continued. 

Date  of  Election. 

1894.^^.16 


1886.  Mar.  16 

1898.  Mar.  16 

1876.  Mar.  16 
1884.  Mar.  15 

1879.  Mar.  16 

1897.  Mar.  16 

1897.  Mar.  16 

1898.  Mar.  16 

1880.  Mar.  16 

1889.  Mar.  16 

1882.  Mar.  16 

1884.  Mar.  16 

1896.  Mar.  16 
1886.  Mar.  16 

1898.  Mar.  16 

1898.  Mar.  16 
1895.  Mar.  16 

1890.  Mar.  16 
1882.  Mar.  16 

1885.  Mar.  16 


Foster,  Michael,  Secretary,  Boyal  Society.  Cam- 
bridge. 
Frankland,  Edward.    BHgate,  Surrey. 

Oroth,  Paul  Heinrich.    Munich. 

>  Haeckel,  Ernst.    Jena. 
Hermite,  Charles.    Paris. 
Huggins,  Sir  William,  E.C.B.    London. 

EoUiker.  Albert  Von.     Wurdnirg. 

Jj&vjf  A.  Michel.     Paris. 

Lubbock,  Bight  Hon.  Sir  John,  Bart.     London. 

Marsh,  Othniel  C.    New  Haven,  U.S.A. 
Mendeleeff,  Dimitri  Ivanovitch.    St.  Petersburg. 

Newcomb,  Simon.     Washington. 

Nordenskjold,  Baron  Adolf  Erik  de.     Stockholm. 

Ramsay,  William.    London. 

Bayleigh,    Bight    Hon.  John  William,  Baron. 

Witham,  Essex. 
Bichthofen,  Baron  Ferdinand  Von.    Berlin. 

Strasburger,  Eduard.    Bonn. 
Suess,  Edaard.     Vienna. 

Turner,  Sir  William.    Edinburgh. 

Virchow,  Budolph.     Berlin. 


Williamson,    Alexander    William. 
Surrey. 

{One  vacancy.) 


Haslemere, 


Bo^  biik  Acadmy. 


tacnjoM  OP  pouxB  hxeratubs  a  jjniQinTiBs. 


DaarrfdirfM 


1SS.S.  yar.16         Anderson,  Joseph.    Ediidmryk. 
lN^cL  MAT.ie         Asccli,  Gimziadio  Isaia.    MUmu 


1<^.  ytf .  16  BenaTiies,  Don  Ant<uiMx    Mmdrid. 

IS^rs,  Mat.  !<>  Bliss,  Frieirlch.    ITjIU. 

iMx  N.T.^H  R::*,  Paul  Emile.     Paris. 

Is^  Mat.  16  Br:;^i:ium.  Kad.     Ltipsig. 

li^s6.V^A6  i\rijjii.  Antordo.    JHlam. 

1S$1.  M*r.l6  IV^isIe,  I^^poli.    F-m. 


l>:KMir.l6         Emia,  AIclL     B^Um. 

1>N^  iUr.l6         E.TLrL5,    S:r  Jchn,    K.C3.,   TreAsmer,    Bojil 
Sccicn^.     .Vs*%  3/^;^,  H^»vZ  HfmpsUad, 

l>a\  Mat.  16         Fi:k.  F.  C  Azs^isns.    Glitim^m. 

li^>    iLir.  16         GiirliztT,  S&zi:^  Bavsoq.     Bedford. 


l<^.  >?Ar.:6         E.rcsi,  Cir>d*a  Fr^ederlck.     O^emi^a^m. 


1>M.  Mir.  16         ViJirr,  Lcc3  F.rr-A-i  Alfred.     Pmwu. 
IN?^.  Vid6         >:.— ^f*£::i.  r--oi:r.     5--*«. 

iNx^.  >.Ar.:6         >:-i:-r,  Mix.     .^->-/. 


Honorary  Members, 


Section  of  Polite  Idteratore  and  Antiquities— Continued. 

Bate  of  Election. 


1878.  Mar.  15 


1895.  Mar.  16 


1891.  Mar.  16 
1876.  Mar.  16 
1876.  Mar.  16 


1889.  Mar.  16 


1867.  Mar.  16 


1876.  Mar.  16 


1895.  Mar.  16 


Nigra,  His  Excellency  Gavaliere  Constantino. 
Vienna, 


Pitt-Rivers,  Lieut.-General  Augustus  H.  L.  P., 
Salisbury, 


Sayce,  Rev.  Archibald  Henry.     Oxford, 
Stokes,  Margaret.    Howtk,  Co,  Dublin, 
Stubbs,  Bight  Bev.  William,  Lord  Bishop  of 
Oxford.     Oxford. 


Thompson,  Sir  Edward  Maunde,  E.O.B.  London. 


Visconti,  Barone  Commendatore  P.  E.    Borne. 


Windisch,  Ernst.    Leipzig. 


Zeller,  Eduard.    Berlin. 


(    24    ) 


NABfES   OF   PERSONS   TO  WHOM   THE   GUNNINOHAH 
GOLD    MEDALS    HAVE    BEEN   AWABDED. 


Teak. 

Nami. 

Tbab. 

Navh. 

1796     Wallace,  Thomas 

1868 

Salmon,  George 

1800 

S-nift,  Theophilns 

1868 

WaU,  Charles  William 

1806 

Preston,  William 

1858 

Beeves,  William 

1818 

Brinkley,  John 

1862 

Lloyd,  Humphrey 

1827 

D' Alton,  John 

1862 

Mallet,  Robert 

1880 

Petrie,  George 

1862 

Stokes,  Whitley 

1888 

Petrie,  George 

1862 

Gilbert,  John  Thomas 

1884 

Hamilton,  Sir  Wm.  Bovan 

1878 

Wilde,  Sir  William  R.  W. 

1888 

MacGullagh,  James 

1878 

Smith,  Aquilla 

1689 

Apjohn,  James 

1878 

Casey,  John 

1889 

Petrie,  George 

1878 

Dowden,  Edward 

1848 

Sane,  Sir  Robert 

1878 

Allman,  George  James 

1848 

Hamilton,  Sir  Wm.  Rowan 

1879 

Archer,  Wiliam 

1848 

Haughton,  Samuel 

1879 

BaU,  Robert  StaweU 

1848 

Hincks,  Edward 

1881 

Grubb,  Howard 

1848 

O'Donovan,  John 

1888 

Wright,  Edward  PerceTal 

1861 

Jellett,  John  Hewitt 

1884 

Birmingham,  John 

1868 

Cooper,  Edward  J. 

1886 

Malet,  John  Christian 

AUTHORS  OF  CUNNINGHiS 

lM  memoirs. 

I — John  Casey, 1880 

n.— Daniel  John  Cunningham, 

1886 

ill. — Samael  Haughton,     . 

1886 

IV.— Sir  Robert  Stawell  Ball,    . 

1887 

V. — John  Birmingham,    . 

1890 

VI.— William  Kitchen  Parker,   . 

1890 

Vil. — ^Daniel  John  Cunningham, 

1891 

Vm.— John  Pentland  Mahaffy,    . 

1891 

IX. — John  Pentland  Maha£fy,    . 

1898 

X.— Alfred  Cort  Haddon, 

• 

1895 

(  2«  ) 


APPENDIX. 


PRESIDENTS  and  otheb  OFFIOEBS  op  the  BOYAL  IRISH 
ACADEMY,  FBOM  1785  to  1898. 


I. — ^Pbesidents. 
II. — Tbeasttbebs. 

m. — Secbetabies  of  the  Aoademt. 
IV. — Secbetabies  of  the  Oounoil. 

V. — ^LOBBABIANS. 

VI. — Secbetabies  of  Fobeion  Gobbespondemce. 

Vn. — Assistant  Secbetabies. 
Vin. — Todd  Pbofessobs  of  the  Celtic  Lanouaobs. 
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Soifal  Iritk  Aeaiemjf. 


APPENDIX. 

PsESIDXinCS    AHD    OTHBB    OfFICKBS    OP    THE    BoTAI.    IbISH    AcAimiT, 

FBOK  1786  TO  1896. 


I.— PBESIDEVTS. 


Date  of  Election. 

1785.  May  2 

1799.  Oct.  26 
1812.  Jane 22 
1822.  Mar.  16 

1885.  Not.  9 
1887.  Deo.  11 
1846.  Mar.  16 
1851.  Mar.  15 

1856.  Mar.  15 
1861.  Mar.  16 
1866.  Mar.  16 

1869.  Nov.  80 
1874.  Mar.  16 
1877.  Mar.  16 
1882.  Mar.  16 

1886.  Nov.  8 

1891.  Mar.  16 

1892.  Feb.  8 
1896.  Mar.  16 


Gharlemont,  Right  Hon.  The  Earl  of,  LL.D., 

P.R.S.  (a) 
Kirwan,  Richard,  LL.D.,  P.R.8.  (b) 
Charleville,  Right  Hon.  The  Earl  of.  (c) 
Brinkley,  Right  Rev.  John,  D.D.,  F.R.S.  {d) 
Lloyd,  Rev.  Bartholomew,  D.D.  (e) 
Hamilton,  SirWilliam  Rowan,  LL.D.,D.O.L.  (/) 
Lloyd,  Rev.  Humphrey,  D.D.,  F.R.S.  (s) 
Robinson,  Rev.  Thomas  Romney,  D.D.,  LL.D., 

D.C.L.,  F.R.8.  (h) 
Todd,  Rev.  James  Henthom,  D.D.  (i) 
Graves,  Very  Rev.  Charles,  D.D.,  F.R.B.  U) 
Malahide,  Right  Hon.  Lord  Talbot  de,  IjLJ)., 

F.R.8.  {k) 
Jellett,  Rev.  John  Hewitt,  D.D.  (I) 
Stoke8,William,  M.D.,  LL.D.,D.C.L.,P.R.S.  (m) 
Kane,  Sir  Robert,  M.D.,  LL.D.,  F.R.S.  (n) 
Ferguson,  Sir  Samuel,  LL.D.,  Q.G.  (o) 
Haughton,  Rev.  Samuel,  M.D.,  D.CL.,  LL.D., 

F.R.S.  (p) 
Reeves,    Right    Rev.    William,   D.D.,    U3., 

LL.D.(a) 
Ingram,  John  Eells,  LL.D.  (r) 
Rosse,  Bt.  Eon.  the  Earl  of,  K.F.,  LI.D.,  F.B.S.  («) 


(a)  Died,  1799,  while  President  of  tlie  Academy,  (b)  Died,  1812,  while  Presi- 
dent of  the  Academy,  (e)  Died,  1835.  (d)  Bishop  of  Cloyne,  1829  ;  died,  1835, 
while  President  of  the  Academy.  («)  Provost  of  Trinity  College,  Dublin,  1831  ; 
died,  1837,  while  President  of  the  Academy.  (/)  Astronomer  Eoyal  for  Ireland; 
died,  1865.  {g)  Provost  of  Trinity  College,  Dublin,  1867 ;  died,  1881.  (A)  Fellow 
of  Trinity  College,  Dublin ;  died,  1882.  (i)  Senior  Fellow  of  Trinity  College, 
Dublin;  died,  1869.  {j)  Senior  Fellow  of  Trinity  College,  Dublin ;  Dean  of  the 
Chapel  Royal,  Dublin,  1860 ;  Bishop  of  Limerick,  1866.  {k)  Died,  1883.  (/)  Pro- 
vost of  Trinity  College,  1881;  died,  1888.  (m)  Died,  1878.  (h)  President  of  Queen's 
College,  Cork,  1850-1873;  died,  1890.  {o)  Died,  1886,  while  President  of  the 
Academy,  {p)  Senior  Fellow  of  Trinity  College,  Dublin ;  died  1897.  {q)  Dean 
of  Armagh,  1875  ;  Bishop  of  Down  and  Connor,  and  Dromore,  1886 ;  died,  1892. 
(r)  Vice-Provost  of  Trinity  College,  Dublin,  1898.  (t)  Chancellor  of  the  Univer- 
sity of  Dublin. 


Prmdenta  and  other  Offlean,  from  1785  to  1896. 
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II.  — TBEASTTBEBS. 


Date  of  Election. 

1785.  May    2 

Conyngham,  Right  Hon.  WjlliamBnrton,  M.P.  (a) 

1796.  Nov.   6 

Blaqoiere,  Colonel  James. 

1808.  Mar.  16 

Shaw,  Robert. 

1806.  May  12 

Guinness,  Samuel. 

1806.  May  29 

Hill,  Colonel  Hugh. 

1810.  Mar.  16 

Prior,  Rev.  Thomas,  D.D.  (6) 

1817.  Mar.  16 

Brooke,  William,  M.D.  (c) 

1829.  July  27 

Orpen,  Thomas  Herbert,  M.D.  (i) 

1841.  Nov.  80 

Smith,  AquiUa,  M.D.  {e) 

1842.  Mar.  16 

Pim,  James.  (/) 

1844.  April  8 

BaU,  Robert,  LL.D.  {g) 

1857.  April  27 

Carson,  Rev.  Joseph,  D.D.  {h) 

1867.  May  27 

Hardinge,  William  Henry.  (») 

1871.  Mar.  16 

Garstin,  John  Ribton,  M.A. 

1878.  Hov.  30 

Close,  Rov.  Maxwell  Henry,  M.A. 

(a)  Died,  1796.  {h)  Yice-ProyoBt  of  Trinity  College,  Dublin,  1840;  died,  1843. 
(e)  Died,  1829.  (rf)  Died,  1846.  (e)  Died,  1890.  (/)  Died,  1866.  (^)  Died, 
1867.  (A)  Vice-Provost  of  Trinity  CoUege,  Dublin,  1890;  died  1898.  (i)  Died, 
1871. 


Rojfol  Irith  Aeadmuf. 


m.— 8BCSETAKIE8  OF  THE  ACADEKT .• 


Date  of  Electioo. 

1786,"liay  2 
1789.  Mar.  16 

1791.  June  11 

1792.  Mar.  16 
1794.  Mar.  15 
1796.  Mar.  16 
1802.  Mar.  15 
1805.  Mar.  16 
1807.  Feb.  26 
1816.  Mar.  16 

May  9 
Mar.  16 
Mar.  18 
Mar.  16 
Mar.  16 
1874.  Mar.  16 
1877.  June  26 
1880.  June  28 
1883.  Hoy.  30 


1842. 
1846. 
1856. 
1861. 
1867. 


Perceval,  Robert,  M.D.  (a) 
fStack,  Bey.  John,  M.A.  (6) 
M'Nevin,  William  James,  M.D.  (c) 
Hall,  Rev^  George,  D.D.  (tC) 
f  Burrowes,  Bev.  Bobert,  D.D.  {e) 
fEkington,  Bev.  Thomas,  D.D.  (/) 
JMiller,  Bev.  George,  D.D.  {g) 
Preston,  William,  (h) 
fDavenport,  Bev.  William,  D.D.  (i) 
f  Singer,  Bev.  Joseph  Henderson,  D.D.  {k) 
f  MacCuUagh,  James,  LL.D.  {I) 
fTodd,  Bev.  James  Henthom,  D.D.  (m) 
tGraves,  Bev.  Charles,  D.D.,  F.B.S.  (n) 
Beeves,  Bev.  William,  M.B.,  D.D.  (o) 
SuUivan,  William,  Kirby,  Ph.D.  {p) 
Wright,  Edward  Perceval,  M.A.,  M.D.  {q) 
BaU,  Sir  Bobert  BtaweU,  LL.D.,  F.B.S.  (r) 
Macalister,  Alexander,  M.D.,  F.B.S.  (s) 
Wright,  Edward  Perceval,  M.A.,  M.D.  {q) 


•  By  the  Charter  [enrolled  January  28, 1786],  Robert  Perceval,  Doctor  of  Phyvic, 
was  declared  *'  to  be  the  first  and  modem  Secretary  to  the  Academy."  A  resolu- 
tion was  passed  by  the  Academy,  on  November  23, 1799:  "  That  there  shall  be  two 
Secretaries  of  the  Royal  Irish  Academy,  who  shall  attend  all  meetings  of  the 
Academy  and  Council.'*    See  **  Secrbtaribs  of  the  Council." 

t  Those  marked  thus  were  Fellows  of  Trinity  College,  Dublin. 

(a)  Died,  1839.  (b)  Died,  1813.  (e)  Died,  1841.  {d)  Provost  of  Trinity 
College,  Dublin,  1806;  Bishop  of  Dromore,  1811  ;  died,  1811.  {e)  Died,  1841. 
(/)  Provost  of  Trinity  College,  1811 ;  Bishop  of  Limerick.  1820;  Bishop  of  Leigfalin 
and  Ferns,  1822 ;  died,  1836.  (p)  Died,  1848.  (A)  Died,  1807.  (i)  Died,  1824. 
{k)  Bishop  of  Meatb,  1852;  died,  1866.  (/)  Died,  1847.  (m)  President  of  the 
Academy,  1856-1861 ;  died,  1862.  (n)  Dean  of  the  Chapel  Royal,  Dublin,  1860  ; 
Bishop  of  Limerick,  1866 ;  President  of  the  Academy,  1861-1866.  (o)  Dean  of 
Armagh,  1875 ;  Bishop  of  Down  and  Connor,  and  Dromore,  1886 ;  President  of 
the  Academy,  1891.  (p)  President  of  Queen's  College,  Cork,  1873;  died,  1890. 
Ig)  Professor  of  Botany,  University  of  Dublin,  1869.  (r)  Astronomer  Royal  for 
Ireland,  1874 ;  Lowndean  Professor  of  Astronomy  and  Geometry,  University  of 
Cambridge,  1892.  («)  Fellow  of  St.  John's  College,  and  Professor  of  Anatomy  in 
tiie  University  of  Cambridge,  1883. 


FreddmU  and  other  Officers,  from  1785  to  1896. 
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IV.—SECEETABIES  OF  THE  COUJICIL.* 


Date  of  Election. 


1786. 
1787. 
1790. 
1791. 
1794. 
1800. 
1802. 
1805. 
1806. 
1807. 
1814. 
1816. 


1888. 
1840. 
1842. 
1846. 
1854. 
1860. 
1878. 


July  4 
Mar.  19 
Mar.  20 
April  9 
Mar.  29 
Mar.  15 
Mar.  16 
Mar.  16 
Mar.  15 
Feb.  23 
Mar.  16 
Mar.  16 
July  27 
Mar.  16 
Mar.  16 
May  9 
Mar.  16 
Mar.  16 
Feb.  18 
Mar.  16 


♦fUssher,  Rev.  Henry,  D.D.,  P.R.B.  (a) 
♦fHall,  Rev.  George,  D.D.  (6) 
♦tElrington,  Rev.  Thomas,  D.D.  (c) 
♦JBurrowes,  Rev.  Robert,  D.D.  (d) 
♦JMiller,  Rev.  George,  D.D.  ' 
fMiller,  Rev.  George,  D.D 
Preston,  William.  (/) 
Stephens,  Rev.  Walter,  (g) 
fDavenport,  Rev.  William,  M.A.  (h) 
JKyle,  Rev.  Samuel,  D.D.  (t) 
jSinger,  Rev.  Joseph  Henderson,  D.D.  {j 
fSadlior,  Rev.  Franc,  D.D.  {k) 
tMacDonnell,  Rev.  Richard,  D.D.  {I) 
JLloyd,  Rev.  Humph.,  D.D.,  F.R.S.  (m) 
JMacCullagh,  James,  LL.D.  (n) 

Kane,  Sir  Robert,  M.D.,  F.R.S.  (o) 
jGraves,  Rev.  Charles,  D.D.,  F.R.S.  {p) 
t Jellett,  Rev.  John  Hewitt,  M.A.  {q) 
{Ingram,  John  Kells,  LL.D.  (r) 
Atkinson,  Robert,  LL.D.  («) 


*  The  Secretaries  of  the  Council  were  first  called  '*  Janior  Secretaries."    The 
first  five  were  elected  by  the  Council. 

A  resolution  was  passed  by  the  Academy  on  November  23, 1799 :  '<  That  there 
ahall  be  two  Secretaries  of  the  Royal  Irish  Academy,  who  shall  attend'  aU  meetings 
of  th^  Academy  and  Council.*'    See  **  Secrbtakibs  of  the  Aoadbmt." 
t  Those  marked  thus  were  Fellows  of  Trinity  College,  Dublin. 


{a)  Died,  1790.  (*)  Provost  of  Trinitjr  College,  Dublin,  1806 ;  Bishop  of  Dro- 
more,  1811 ;  died,  1811.  {e)  Provost  of  Trinity  College,  1811 ;  Bishop  of  Limerick, 
1820 ;  Bishop  of  Leighlin  and  Foms,  1822  ;  died,  18Sd.  {d)  Died,  1841.  (0)  Died, 
1848.  (/)  Died,  1848.  {ff)  Died,  1807.  (A)  Died,  1824.  (»)  Provost  of  Trinity 
College,  Dublin  ;  Bishop  of  Cork,  1831 ;  died,  1848.  {/)  Bishop  of  Meath,  1852  ; 
died,  1866.  (*)  Provost  of  Trinity  College,  Dublin,  1837 ;  died,  1851.  (/)  Pro- 
vost of  Trinity  College,  Dublin,  1852 ;  died,  1867.  (m)  Provost  of  Trinity  College. 
Dublin,  1867  ;  President  of  the  Academy,  1846-1861 ;  died,  1881.  (w)  Died,  1847, 
(0)  President  of  Queen's  College,  Cork,  1850-1873;  President  of  the  Academy, 
1877-1882 ;  died,  1890.  {p)  Dean  of  the  Chapel  Boyal,  Dublin,  1860  ;  President 
of  the  Academy,  1861-1866  ;  Bishop  of  Limerick,  1866.  {q)  Provost  of  Trinity 
College,  1881 ;  President  of  the  Academy,  1869-1874  ;  died,  1888.  (r)  Regius 
Professor  of  Greek,  University  of  Dublin,  1866  ;  Librarian,  Trinity  College,  1879  ; 
President  of  the  Academy,  1892  ;  Vice-Provost  of  Trinity  College,  1898.  («)  Pro- 
fessor of  Sanskrit  and  Comparative  Philology  in  the  University  of  Dublin,  1871. 
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Royal  Irish  Aeatkmff. 


y— IIBRABIAVS. 


Date  of  Election. 

1788.  Mar.  16 

Beaufort,  Bev.  Daniel  Agnstas,  LL.D.  (a) 

1791.  Mar.  16 

Eirwan,  Biohard,  LL.D.,  F.B.S.  (6) 

1800.  Mar.  15 

Davenport,  Rev.  William,  M.A.  (c) 

1806.  Mar.  14 

Stephens,  Bev.  Walter. 

1808.  Dec.  19 

Prior,  Bev.  Thomas,  D.D.  (d) 

1810.  Mar.  16 

Brooke,  William,  M.D.(«) 

1817.  Mar.  16 

Bohmson,  Bev.  Thomas  Bomne7,M.A.,F.B.8.  (/) 

1822.  Mar.  16 

Dmmmond,  Bev.  William  Hamilton,  D.D.  (^) 

1861.  Mar.  16 

Gilbert,  John  Thomas. 

1876.  Mar.  16 

Atkinson,  Bobert,  LL.D.  (A) 

1878.  Mar.  16 

Gilbert,  John  Thomas,  P.B.A. 

1887.  Mar.  16 

Frazer,  William,  F.R.C.8.I. 

1888  War.  16 

Gilbert,  Sir  John  Thomas,  LL.D.,  F.S.A. 

[a)  Died,  1831. 


{h)  President  of  the  Academy,  1799-1812 ;  died,  1812. 
(c)  Fellow  of  Trinity  College,  Dublin;  died,  1824.  (rf)  Vice-ProTost,  Trinity 
College,  Dublin,  1840;  died,  1843.  (e)  Died,  1829.  (f)  Fellow  of  Trinity  Col- 
lege, Dublin;  President  of  the  Academy,  1851-1856;  died,  1882.  (ff)  Died,  1865. 
(A)  Professor  of  Sanscrit  and  Comparatiye  Philology  in  the  Uniyeraity  of  Dublin, 
1871 ;  Secretary  of  Council  of  the  Academy,  1878. 


Prerideta$  and  other  Offieenjrcm  1786  to  1896. 
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YI.— 13ECBETABIES  OF  FOBEIOV  COSBESPOVDEHCE. 


Date  of  Election. 

1786.  May  2 

1790.  June  26 

1791.  Mar.  16 

1792.  Mar.  16 
1808.  Mar.  16 
1811.  Mar.  16 
1828.  Nov.  29 
1889.  May  27 
1840.  Mar.  16 
1846.  Mar.  16 
1856.  Mar.  16 
1858.  Dec.  18 
1864.  Mar.  16 

1874.  Mar.  16 

1875.  Mar.  16 
1879.  Mar.  15 


Ussher,  Bev.  Henry,  D.D.  (a) 

Oraydon,  Bev.  Oeorge,  LL.B. 

Perceval,  Robert,  M.D.  {h) 

Oraydon,  Bev.  George,  LL.B. 

Hill,  Colonel  Hugh. 

Hill,  Colonel  Edward 

Betham,  Sir  William  (c) 

MacCullagh,  James,  LLD.  {d) 

Lloyd,  Bev.  Humphrey,  D.D.,  F.B.B.  {e) 

Butcher,  Bev.  Samuel,  M.A.  (/) 

Wilde,  William  Bobert  Wills,  {g) 

Butcher,  Bev.  Samuel,  D.D.  (/) 

Wilde,  Sir  William  Bobert  Wills,  M.D.  {g) 

M'DonneU,  Bobert,  M.D.,  P.B.S.  {h) 

Archer,  William,  P.B.S.  (t) 

G'Eeilly,  JosephP.,  C.E.(i&) 


(a)  Fellow  of  Trinity  College,  Dublin;  died,  1790.  Ih)  Secretary  of  the 
Academy,  1786-1789  ;  died,  March,  1839.  (e)  Died,  1863.  (rf)  Fellow  of  Trinity 
College,  Dublin ;  died,  1847.  (e)  Provost  of  Trinity  College,  Dublin,  1867  \ 
President  of  the  Academy,  1846-1861 ;  died,  1881.  if)  Fellow  of  Trinity 
College,  Dublin  ;  Bishop  of  Meath,  1866  ;  died,  1876.  (^)  Died,  1876.  (A)  Died, 
1889.  ii)  Librarian,  National  Library  of  Ireland,  1878-1896  ;  died,  1897.  (k)  Pro- 
fessor of  Mining  and  Mineralogy,  Boyal  College  of  Science  for  Lreland. 
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Royal  Iriih  Academy, 


Vn.— ASSISTAHT  SECBBTASIB8. 


Dateof  Bleetiaa. 

1790.  Mar.  16 

Hayes,  John. 

1816.  Aug.  26 

Boe,  Bev.  Richard,  B.A. 

1834.  Mar.  16 

Boe,  James. 

1889.  Mar.  16 

Glibbom,  Edward,  (a) 

1880.  Jane  28 

Edgar,  Alfred,  BJ^. 

1882.  Feb.  13 

Kaealister,  Bobert,  IL.B. 

Vm.— TODD  FBOFESSOBS  OF  THE  CELTIC  LAHOVAOES. 


Date  of  Election. 

1879.  Dec.    1 

Hennessy,  William  Mannaell.  (6) 

1884.  Dec.  15 

Atkinson,  Bobert,  LL.D.  (c) 

1887.  Dec.  19 

MacCarthy,  Bev.  Bartholomew,  D.D. 

1891.  June  16 

Hogan,  Bev.  Edmund,  S.J.  (d) 

1894.  June  18 

Hogan,  Bev.  Edmund,  B.J.,  D.LITT.  (rf) 

1898.  May    4 

Owynn,  Edward  John,  M.A.  (e) 

(a)  Died,  1880.  {b)  Died,  1889.  (c)  Professor  of  Sanskrit  and  CompaiatiTe 
Philology  in  the  Uniyersitv  of  Dublin,  1871.  {d)  Fellow  of  the  Eojal  Uniyerdty 
of  Ireland.     («)  Fellow  of  Trinity  College,  Dublin. 
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